202391702 Al

(19) EBpa3unckoe 2 202391702 13 Al
naTeHTHoOe
BeAOMCTBO
(12 ONMCAHUE U30BPETEHMS K EBPABUIICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. E06B 3/66 (2006.01)
2023.07.28 E06B 3/663 (2006.01)
E06B 5/16 (2006.01)
(22) Aara nopaum sasskn B32B 17/06 (2006.01)
2021.12.08 B32B 17/10 (2006.01)
(54) Or HECTOMKOE BAKYYMHOE N3O0JISIIUOHHOE OCTEKJIEHUE
(31) 20213236.1 (72) Waobperatens:
(32) 2020.12.10 Martu BeptpaH, Jlecko Tomac (BE),
(33) EP IInaiinep Meep (FR), Kauduiac
(86) PCT/EP2021/084855 Kyaven (BE)
(87) WO 2022/122852 2022.06.16 )
(74) nNpeacrasutens:
(71) 3assurens: Kpammmn B.IL (RU)
AT'K INTACC IOPOII (BE) o
(57) Hacrosimee nzoGperenne oTHoCHTCS K Y31y (10) OrHECTOHKOTO BAKYYMHOTO H30MISIIMOHHOTO OCTEKJICHHUS,

cojiepKaleMy 0 MEHbIIEH Mepe OJMH OJOK BaKyyMHOT'O H3OJSI[MOHHOTO OCTCKIICHHS U 110 MCHBIICH
Mepe OIWH BCITYIHBAIOIIHUUCS OIIOK ocTekieHus. Takke MmpeaocTaBieHo IpuMeHeHHe OJI0Ka BaKyyMHOTO
M30JSIIIUOHHOTO OCTEKJIEHUSI B y3JI€ OTHECTOMKOIO BAaKYyyMHOTO H3OJSIIMOHHOTO OCTEKJIEHUS IS
YIIy4IIEHUS] OTHECTOMKOCTH.

10\ .

GP1 ’ /_SP /_GP3

" \‘ /./ /__32

| R
? _\ . B 41

. % . e

8

\ —//-— 101
P2 A

—

‘\

100

IV T0L16£C0C



10

15

20

25

30

35

OIHECTOMKOE BAKYYMHOE H30IIIIHOHHOE OCTEKJIEHUE

OBJACTh TEXHUKH, K KOTOPON OTHOCHUTCS N30EPETEHUE

[1] Hacrosmee n3odpereHne OTHOCUTCS] K OTHECTOHKOMY OCTEKJICHHUIO C YIIyUIIEHHBIMU

TEIUIOBBIMHU XapAKTEPUCTUKAMU U YJIYYIIEHHOW OFHECTOMKOCTBIO.

HNPEAITOCBHIJIKH CO3IAHHNA U30BPETEHUA

2] OrHecTolikue OCTEKJIEHUsI XOpOIIO HW3BECTHBI B JAHHOW OOJACTH TEXHUKU U

NPOEKTHUPYIOTCSI B COOTBETCTBHM C YETKO ONPEACNCHHBIMH CHelu(pUKaLusMy, BKIIOYAs
TaKue CTaHAapThl, kKak eBponeiickue cranaaptel EN 1363-1 u 1364-1 nnsa cren wnmn 1634-1
It aBeped U OKOH. Pasymeercs, 3TH XapaKTepUCTUKH HANpaBJICHbl Ha CBOMNCTBA
OTHECTOMKOCTH, HO JOJUKHbI ObITb  A00aBJIEHbI  JOMOJHUTENbHBIE TEXHUYECKHE
XapPaKTEePUCTUKH JUI  yIOBJIETBOPEHUs TpeOOBaHWH MOJB30BATENEH W/WIN PEXKIMOB
MIPOU3BOACTBA.

[3] OnuH u3 crnocoOOB CO3MaHHUS OTHECTOMKOTO OCTEKJIEHHS COCTOMT B TOM, YTOOBI
coOpaTh HECKOJIbKO TaHeNed U3 CTeKOJ, pPAa3leleHHBIX CJIOSMH  BCITYYHBAIOIIUXCS
MarepuasoB. Bec W TOMINHA OrHECTOWKMX OCTEKJIEHHH MOTryT OBITh OOJBIIMMH B
3aBHCHMOCTH OT TpeOyeMOro YpOBHSI XapaKTePUCTHK OTHECTOHKOCTH, ONPEAeISIFOIIEro
KOJIMUECTBO CTEK/ISIHHBIX TMaHeJeil M cloeB BCIyduBarouierocs Marepuana. Crou
BCIIYYMBAIOLIETOCsl MaTepHajla 4Yalle BCEero COCTOAT W3 THAPOCHIHKATOB LIEJIOYHBIX
METaJUI0B. B KauecTBe anbTepPHATUBBI MOKHO HCIOJb30BATh OPraHUYECKUE TMAPOreNd, Kak
omucaHo, Hampumep, B nokymeHte W02014190444. BcnyuuBarouiuecss MaTepHaibl IOJ
BO3ACHUCTBUEM TEIUIa PACLIMPSIOTCS, 00pas3ysl HEMPO3PAUHYIO AJIsl U3NYUEHHs TIeHY, KOTopast
YAEPKUBACT CTEKJSIHHbIE CTEHKM HAa MECTE, Ja)Ke €CJIM MOCJIEIHUE MOJ NECUCTBHEM TeIa
pa3nesnstoTes Ha (pparMeHTHI.

[4] Hcnonp3oBaHue T'MAPOCHIMKATOB  IHEJOYHBIX META/UIOB B NPOU3BOJCTBE
OTHECTOMKMX OCTEKJIEHUH B OCHOBHOM OCYIIECTBJISIETCS COIVIACHO JABYM pa3JIMYHBIM
criocodam.

[5] B mepBoM crnocobe, M3BECTHOM KaK «IMPOLECC CYIIKH», CJIOW BCIYYHBAIOLIETOCS
MaTepuaia MOJIy4alroT HAHECEHHEM PacTBOPOB ATHX CWIMKATOB Ha CTEKJISIHHYIO NAHENIb U
NpoBeeHNeM OoJiee MM MEHEee MPOIOJLKUTEIBHOTO dTarna CYLUIKH A0 MOJYYEeHHUS TBEPAOTO
cnosi. HeckobKo €JI0eB y3JI0B/CTEKIISIHHBIX MaHeNe MOTYT ObITh COEAMHEHBI PYT C IPYrOM
U TIOJTyYeHUs] M3AeNuil ¢ TpeOyeMbIMH XapaKTepUCTHKaMU OrHectoiikoctu. Ilocmemnwmii
0o0pa3oBaHHBIH CIOW  BCIyYMBAIOLIETOCS MarepHaja MOKPBbIBAIOT  3aKIFOUUTEIbHOM
CTEKJITHHON MAHEJBIO.

[6] B wum3penusix, MOJNyd4EeHHBIX 1O TIEPBOMY CHOCOOy, CJIOH BCIYYHBAIOLIETOCS
MarepHalia JIMIIEH OXBaThIBAIOLIEH nepuepuiiHON pacropKy Mo ero nepumerpy. Apyrumu

CJIOBaMMU, cJioi BCIYUHMBAKOLICTOCA MaTE€pHUalia JOXOAUT OO0 Kpac€B CTCKIAHHBIX MMaHeJIeH.
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OObuHO onTHdeckass CTaOMIBPHOCTh TAKOTO BCIYYMBAIOIIETOCS CJIOSI YYBCTBUTENBbHA K
BBICOKUM TEMIIEpaTypaM, M TIO3TOMY MOXKET OBITb HEOOXOAMM CJIOM 3aluThl OT
yIbTPapUOIIETOBOTO U3TyUeHUs, 00ECTIEUeHHbIN KOHCTPYKLUEH C JBOWHBIM OCTEKIICHUEM.

71 Btopoii crmoco0, W3BECTHBIM KaK «IPOIecC OTIUBKH HAa MECTe», OTHOCHUTCS K
NPOAYKTaM, B KOTOPBIX CHJIMKATHBIH pacTBOp MOAMMDULUPYIOT MyTeM A00aBIEHHUS
NPOAYKTOB, OIpPENENseMbIX KaK «OTBEPIUTENN», KCLUIUBAIOIINE BEIECTBA» WJIH €Ile KaKUM-
mbo obpasom. Takue crnocoOHOCTH OOBIYHO OTHOCSTCS K TPOAYKTaM, KOTOpbIE
CHOCOOCTBYIOT resie00pa3soBaHUI0 CHIIMKATHOTO pacTBopa. MX TIaTenbHO BBIOMPAOT, YTOOBI
nocie ux A00aBNEHUs K CUJIMKATHOMY PACTBOPY TIOCJIEAHWN, OCTABICHHBIH B TIOKOE,
CaMOIIPOM3BOJIbHO ~OTBEPIEBA] B TEUEHHE OTHOCHTEIBHO KOPOTKOTO BPEMEHU C
00pa3oBaHNEM BCIyYHBAIOIIErOCs CJIOS, 0e3 HeOOXOAMMOCTH ITPOBEACHUS 3Tamna CyLIKH.

[8] Jns 3TUX TPOAYKTOB Tiepen oOpa3oBaHUEM Telii PacTBOP U €ro BO3MOXKHbBIC
n00aBKHU 3aJIUBAIOT B MOJIOCTh MEKAY ABYMsI CTEKJITHHBIMU MaHe MU, CTeKJISTHHbIE MTaHEIH
COCIUHSIOT MO TepU(pepruu PacropKol, KOTOpasi YIEPKUBAeT MX HAa PACCTOSHUHM JIPYr OT
Ipyra ¥ BMECTE€ C OBYMsSI CTEKJSIHHBIMH TaHEIsIMH O0pa3yeT TepMETHYHYIO MOJIOCTb, B
KOTOPYIO 3alHMBarOT pacTBOp. OTHECTONWKHE OCTEKJICHMs, MOJYYEHHBIE C MOMOINBI0 3TOrO
BTOPOTO criocoda, comepkaT nepuepuitHyI0 pacropKy, OXBATHIBAOIIYIO BCITYYHBAIOITUICS
CJIOH, M, CJIEAOBATENIbHO, CJOW BCIYYMBAIOIIErOCS MaTepHaja He MPOXOAUT K KpasMm
CTEKJISIHHBIX NTAHEJIEH.

[9] ITponykTel, MOJy4eHHBIE C TIOMOIIBIO BTOPOTO CMOco0a, OOBIMHO XapaKTePU3YIOTCS
0oJiee TOJICTBIMH BCIYYMBAIOIINMHCS CJIOSMH, HUMEIOLIUMH OoJiee BBICOKOE COAEpIKaHUE
Boabl. CrenoBaTeNbHO, OAHMM HENOCTATKOM SIBJIIETCSI OTPAHUYEHHAsl YCTOWYMBOCTH K
HU3KUM U BBICOKMM TEMIIEPaTypaM MOJTy4eHHBIX MPOAYKTOB.

[10] IIpn HM3KOW Temmeparype, Takod kak -10 °C u MeHee, OOBIYHBIE OTHECTOWKHE
Marepuasbl (THAPOCHUIIMKATHI IIENOYHBIX METAJJIOB) 3aMep3arT, YTO NPUBOIUT K
HEOOpaTUMOMY HAPYIICHHIO MX ONTHYECKHUX CBOWCTB (IOSIBJICHHIO Iy3BIPHKOB, TPEIIUH) U
T.A  Jnd  3aluThl  BCNYYHBAIOIIUXCS MAaTePUANIOB OT HU3KOH TeMIepatrypel K
BCIYYHMBAIOIIUMCST MaTepuanaM OOBIMHO JOOaBISIOT MaTepUalbl, NPEAOXPAHSIOMUE OT
3aMep3aHus, Takue KakK OTHISHIINKOAb Wik Tiunepud. OmHAKO WX KOHLEHTPALUIO
HEOOXOIUMO OrpaHUYMBATh, TMOCKOJBKY WX TMPHCYTCTBHE CYLIECTBEHHO HW3MEHSET
XapPaKTEPUCTHUKH OTHECTOMKOCTH. Kak creacTtBue 3TOro OrpaHUYEHUs, HCIIOJb30BaHNE
OTHECTOWKHUX OCTEKJICHUH, TIOJYYeHHBIX CIIOCOOOM JINThsI HA MeCTe (371eCh — BTOPOH croco0),
OCTaeTCsl OTPAHUYECHHBIM MTPU HU3KUX TEMIIEPATypPax.

[11] IIpn BeicOKMX TemmepaTypax, Takux kak 40°C wu Oomee, CTOHWKOCTb
BCIYYHMBAIOIIUXCS CJIOEB C BBICOKMM COAEP)KaHHEM BOABI CKJIOHHA YXYAIIATbCS M CIOU
BCIYYHMBAIOIIErOCs Marephaja CKJIOHHBI OCEHaTh IOJ COOCTBEHHBIM BECOM, TE€M CaMbIM
neopMupyst OTHECTONKOE OCTEKJIEHHE KaK TPU MEPBOM, TaK M IpH BTOpoM criocode. Kpome

TOro, Npu TaKUX BBICOKUX TCEMIIEPATYypax OINTHYCCKUC CBOMCTBA BCIIYUUBAKOIUXCA CJIOCB
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MOIYT HU3MEHATBCS BCleAcTBUE cTapeHus. [1o3ToMy HCNONb30BAaHHE TAaKUX OTHECTOMKHX
OCTEKJICHUI OrpaHU4YeHO HAPYKHBIMU IPUMEHEHUSIMH, 33 HCKJIIOUYEHHEM YCTAaHOBKH B
JBOWHBIX OCTEKJICHHSIX.

[12] B Hactosmee Bpems, 4TOOBI pearupoBaThb HAa HM3MEHEHHE KJIMMAaTa, TeKyluas
PBIHOYHAS TEHJEHLMS 3aKII0YaeTCsl B MOBBIIEHWHU TEIUIOBBIX XapaKTEPUCTHUK 3aHUM,
Ba)KHOMW YaCThIO KOTOPBIX sIBJIsIETCsl ocTekeHne. ClenoBarenbHo, CyLIIecTBYeT MOTPeOHOCTb
B pa3palOTKEe OrHECTOMKHX OCTEKJICHHH, INEMOHCTPUPYIOLINX VJYULICHHbIE TEIJIOBbIE
XapaKTEPUCTHUKH.

[13] OpHuM U3 pelleHUH TOBBIIIEHMs] TEIJIOBBIX XapaKTepUCTHK OrHECTOMKOro
OCTEKJICHUSI SABJISETCS BKJIIOUEHHE OrHECTOMKOIO OCTEKJIEHUsT B CHUCTEMY JBOHHOIO
OCTEKJICHUSL.

[14] briio 0OHapykeHO, 4TO MPEAyCMOTPEHUE B MPOEKTE OTHECTOMKOrO OCTEKJICHUS B
IBOWHOM OCTEKJICHMH MOXET He O0eCHeunTb HeOOXOANMYI0 TEeIUIO3AIUTy  CJIOos
BCIYYHMBAIOIIErOCsl MaTepuasia, OCOOCHHO TPHU BBICOKOHW TeMIepaType, KOrja ONTHYECKHe
CBOWMCTBA MOTYT H3MEHSTBCA MpPH CTapeHHH. J{omoJHHUTENBHON mnpoONIeMOi IBOWHOTrO
OCTEKJICHUs SIBJISIETCS] yTeUKa ra3a, ¢ KOTOPOM CTaJKHUBAKTCA B TEUEHUE BPEMEHHM, KOTOpas
TaKXe OTPULIATEJIbHO BJIMSIET Ha TEIUIOBBIE XaPAKTEPUCTUKU OCTEKJICHUS.

[15] Oty npobieMy MOXKHO pPEUINTb TOCPEACTBOM IPENOCTABICHHUS TPOWHOTO
OCTEKJICHUsI, KOTOPO€ MAOMOJHUTEIBHO YJYUYINUT TEIUIOBbIE XapaKTEPUCTUKU, OJHAKO B
ONPENEIIEHHON CTENEHH OTPHULATEIBHO CKAKETCS HAa 3aHMMAEMOM IIPOCTPAHCTBE M BECE,
MIOCKOJIbKY TPOCTPAHCTBO MEXKAY CTEKJISSHHBIMHU JINCTAMH [NOJDKHO HMETh MHUHHUMAJIbHYIO
TOJIIHMHY TSI 0OECTIEYeHHs TETIOBBIX XapaKTEPUCTHK, TEM CaMbIM YBEIMUNBAs 3aHUMAeMOe
OCTEKJICHMEM TPOCTPAaHCTBO. KpymHble MMyHTH, HEOOXOOWMBIE IJIsI KOHCTPYKLUH C
TPOWHBIM OCTEKJIEHHEM, OOBIYHO TMOBBIIIAIOT CTOMMOCTh U CIIOKHOCTb YCTAHOBKH,
MIOCKOJIBKY Y HUX HET CTaHAAPTHBIX pazMepoB. IIpobiema yTeukn rasa Takke MpUCYTCTBYET
B TAKUX TPOUHBIX OCTEKJICHUSIX.

[16] C npyroit croponsl, ONOK BakyyMHOro usojsinnoHHoro octexnenus (VIG) — srto
HOBEHINAsl TEXHOJIOTUsI HA PBIHKE OKOH C BBICOKMMH M30JIALIMOHHBIMU CBONCTBAMH. bijoku
BAKyYMHOTO H3OJSIIHOHHOTO OCTEKJICHHs PEKOMEHAYIOTCS M3-32 UX BBICOKOA(PPEKTHBHON
reruton3oysinun. biok VIG oObIMHO COCTOMT mMO MEHbIIEH Mepe U3 OBYX CTEKISTHHBIX
MaHeJeH, PasfeNeHHbIX BHYTPEHHHMM NPOCTPAHCTBOM, B KOTOPOM cO3AaH Bakyym. Kak
NPABUJIO, JUI TOCTHKEHUS BBICOKOA((EKTUBHON TEIUIOM3OJISILUK, TO €CTh TaKOW, KOTOpas
umeer koddpduument Ttemonepenaun U, cocrasmommit U<1,2 Bt/m2K, abcomoTHoe
JaBJieHHe BHYTpU OJIOKa OCTekyeHus oObiuHO coctasysier 0,1 MOap mnM MeHbIe, U, Kak
MIPaBUJIO, MO MEHBbIIEH Mepe OJHA M3 ABYX CTEKJITHHBIX NAHEJEeH MOKPBITA CIOEM C HU3KOU
U3JTy4aTeNbHON CIOCOOHOCTHIO. ISt MONTy4eHns TAKOTO AaBJICHUs] BHYTPH OJIOKA OCTEKJICHHSI
TePMETUYHO COCAMHAOLIEEe YILUIOTHEHHE Pa3MEINaloT Ha mepudepuu OBYX CTEKJISTHHBIX

NaHeNe, u BHYTPU OJIOKAa OCTEKJIEHHs C TIOMOIIBI0 HACOCa CO3MAIT BakyyM. UtoObl OOk
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OCTEKJICHHsI HE MIPOTHYJICS 1O aTMOC(EPHBbIM NaBieHUueM (U3-3a Pa3HHLbI JaBJICHUN BHYTPU
U CHapyku OJIOKa OCTEKJICHMs), MEXIy ABYMS CTEKJISTHHBIMU IMAHENSIMH yCTAHABJIMBAIOT
OTAEJIbHBIE OIMNOPKU.

[17] Bmecte ¢ Tem mo-mpexkHeMy CymiecTByeT MOTpeOHOCTh B OOecreueHuH
OTHECTOMKOIO  OCTEKJIEHHUs,  JEeMOHCTPUPYIOIIEr0  HAaMHOIO  JIydllH€  TEIUIOBbIE

XapaKTEPUCTUKH U YIYUIIEHHYIO OTHECTOUKOCTb.

CYIMHOCTDb U3OBPETEHWUA

[18] Hacrosimee wu3oOpeTeHne mpenycMaTpuBaeT y3edl OTHECTOWKOrO BaKyyMHOTO

M30JISILIUOHHOTO OCTEKJIEHHUs], COZlep Kalluii:
1. IO MeHbIIeH Mepe OOUH OJIOK BaKyyMHOTO H3OJILUOHHOTO OCTEKJICHUS,
COoAep KaLIU:
a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD
MaHEJN U BHEUIHIOK MOBEPXHOCTD MAHENN, U BTOPYIO CTEKJISIHHYIO MaHeNb
GP2, uMerolyr0 BHYTPEHHIOIO IIOBEPXHOCTb MAHENIM W BHEIIHION
MOBEPXHOCTD MaHENH;
b. HaOOp OTHENBbHBIX MOINOPOK, PACTIONOKEHHBIX MEXKIY MEPBOH M BTOPOH
CTEKJISIHHBIMU MAHEISIMM, COXPAHSIOIIUX PACCTOSIHUE MEXKAYy MepBOH U
BTOPOI CTEKJIIHHBIMU MaHEJSIMH,
C. TEePMETHYHO COEAMHSIOIlee YIUIOTHEHHE, YIUIOTHAIOLIEE PpacCTOsIHUE
MeXly MepBOH U BTOPOH CTEKJISIHHBIMU MaHEJAMU 0 UX [IepUMETPY;
d. BHyTpeHHHI 00BeM V, 00Opa3oBaHHBIN MEPBON M BTOPOH CTEKJISTHHBIMU
NaHEeNsAMM U 3aKpbITBIi T'€PMETUYHO COEAUHSIOIINM YIUIOTHEHHEM,
MpUYeM B HEM CO3JIaH BaKyyM ¢ aOCOFOTHBIM naBjieHreM Meree 0,1 mOap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K
BHYTPEHHEMY 00beMY V;
u
il. TpeThIO CTEKNIIHHYIO maHenb GP3, uMeryo BHYTPEHHIO MOBEPXHOCTD MAHETH U
BHELIHIOIO [TOBEPXHOCTD MaHENH;
u
iil. 1O MeHbIIel Mepe OIUH BCITyYUBAIOIHICS OJIOK OCTEKJIEHHS, CONep KA
- 4YeTBEpTyI0 CTekiIsHHyro mnaHens (GP4, wuMmeroumylo BHYTPEHHIOH
MOBEPXHOCTD MAHENN U BHEIIHIOK NIOBEPXHOCTD MaHe!,
- CJOW  BCHOyYMBAIOIIErocs  MaTepuaja,  pacloJIOKEHHBIH — MeXAy
BHYTPEHHUMH MOBEPXHOCTSMU MAaHENEeH YKa3aHHBIX TPETbEH U 4ETBEPTON

crexsiHHbIX naHeneir GP3 u GP4;
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V. OKpYKaloIIyK IUCTAHLHMOHHYIO pPAaMKy, PpAacIOJIOKEHHYIO MEXIy BHEIIHeH
MOBEPXHOCTBIO TAaHENU BTOPOM CTekisiHHOW mnaHenu GP2 u  BHewHen
MOBEPXHOCTBIO MaHeNnu TpeTbell cTekisiHHON naHenu GP3 mo ux nepumerpy u
COXPAHSIIOIYI) PACCTOSTHUE MEXKAY HUMH,

IIPU 3TOM OKPY’KarOIllasi AUCTAHIIMOHHAS PAMKA, BHEILIHsS] IOBEPXHOCTb MAHENIU U BHELIHSSA

MOBEPXHOCTD MaHe U 00pa3yroT BHYTPEHHEE MPOCTPAHCTBO Sp.

KPATKOE ONNCAHUE T PAOPUYECKHUX MATEPHAJIOB

[19] Ha ¢ur.1a u 1b nokazaH BUI B CEYEHUU Yy3Ja OTCHECTOMKOrO BaKyyMHOIO

W30JSIIHOHHOTO  OCTEKJIEHUsT  COrJIaCHO  BapUaHTaM  OCYILIECTBJIEHUsS  HACTOSIIIEro
n300peTeHus], coeprKalero oauH OJOK BaKyyMHOIO H3OJIALMOHHOTO OCTEKJICHHMS W OIUH
BCITYYHMBAIOIIUICS OJOK OCTEKIICHHS.

[20] Ha ¢ur.2a u 2b nokazaH BUI B CEYEHUU Yy3Ja OTCHECTOMKOrO BaKyyMHOIO
M30JIIHHOHHOTO  OCTEKJIEHUS COTJIACHO JAOINOJHUTENbHBIM BapUaHTaM OCYILIECTBJICHUS
HACTOSIIEr0 HW300peTeHHsl, COIep’Kallero OOUH OJIOK BaKyyMHOI'O H30JIILIMOHHOTO
OCTEKJICHHS U JIBa BCIYYHBAIOLINXCS OJIOKA OCTEKIICHHSI.

[21] Ha ¢wur. 3 nokasaH BUJ B CEUCHHUH y3J1a OTHECTOMKOIO BAKyYYMHOTO H30JISILHOHHOIO
OCTEKJICHUSI  COIJIACHO  JAOMOJHUTENBHOMY BAapUAHTy  OCYIUECTBJICHUS  HACTOSIIETO
n300peTeHus], CoNeprKalero OAuH OJIOK BaKyyMHOTO H3OJILIMOHHOTO OCTEKJIEHHS U TPH
BCIYYHBAIOIIUXCS OJIOKA OCTEKIJICHUSI.

[22] Ha ¢ur.4a u 4b nokazaH BUI B CEUYEHUU Yy3Ja OTHECTOMKOrO BaKyyMHOIO
W30JSILUOHHOTO  OCTEKJIEHUsT  COrJIaCHO  BapuaHTaM  OCYILIECTBJICHUs  HACTOSIIIEro
n300peTeHNs], CONEepPIKAIEro OAWH BCIYYMBAIOLIUICS OJNIOK OCTEKJIEHHs W OAWH OJIOK
BAKYYMHOI'O M3OJIALIMOHHOTO OCTEKJIEHUS C JONOJHUTENbHONW CTEKJISSHHOW IaHEJNbIo,
HACJIOEHHOW Ha OJIOK BAKYYMHOT'O H30JIILIHOHHOTO OCTEKJICHHUSI.

[23] Ha ¢wur. S nokasas B B CEUCHHUH y3J1a OTHECTOHKOTO BAKyYMHOT'O U30JISIIUOHHOIO
OCTEKJICHUsI  COTJIACHO  JAOMOJIHUTENBHOMY BapUaHTy  OCYLIECTBJIEHUS  HACTOALIErO
n300peTeHus], coleprKalero OauH OJIOK BaKyyMHOIO H3OJIALMOHHOTO OCTEKJICHHS W OIUH
BCIYYHMBAIOIIUICS OJOK OCTEKJIeHMs, MpPU OSTOM TpPeTbs CTeKsiHHas mnaHenb GP3

NPEACTaBIsIET COOOH CIONCTYIO CTEKIISIHHYIO TTAHETb.

3. HOAPOBHOE ONNNMCAHUWE U30OBPETEHHUA

[24] Hacrosimmee wu3o0peTeHHMe OTHOCHUTCS K  «y3Jy OTHECTOMKOrO BaKyyMHOTO

U30JIIUOHHOTO OCTEKJIEHUsT». Takoi OOBEKT Jajee B PaBHOU CTENEHW UMEHYETCS B LIEJIOM
kak «FR-VIG». OH conmepxuT OJOK BaKyyMHOIO H3OJILIMOHHOTO OCTEKJIEHHs, Najiee B
paBHOH cTernieHn uMeHyeMbli Kak « VIGY, 1 OOUH WM HECKOJIBKO BCIYYHUBAKOLTUXCS OJIOKOB

OCTEKJICHUs, AaJlee B PABHON CTENEHU UMEeHyeMbIX Kak «IU».
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[25] Hacrosmmii  y3em1 OrHECTOMKOIO BaKyyMHOIO HM30JSILUOHHOTO — OCTEKJIEHUs
ofecrieunBaeT  OCTEKJEHHE, HUMEIOLIee BBICOKHE TEIUIOBbIE U SHEPreTHYECKHe
XapaKTepUCTUKH C YMEHbLIEHHBIMM BECOM U TOJIIMHON IO CPAaBHEHUIO C TPOHHBIM
ocTexneHneM. Hactosmuil y3en OrHeCTOMKOrO0 BaKyyMHOIO H30JISIUOHHOIO OCTEKJIEHUs
TaKXKe 00eCreunBaeT OCTEKICHNE, UMEIOIIee YIYUIIEHHYI0 OTHECTOMKOCTb.

[26] XoTtss OH coOpaH kak TpoHHOe ocrekyieHue, Hactosimuii FR-VIG umeer
yJIYUYIICHHbIE TEIUIOBBIE XapakTepuUcTUku Omaromapss Omoky VIG ¢ yMeHbIIEHHBIM
3aHUMAaeMbIM NPOCTPAHCTBOM.

[27] TennoBble XapakTEPUCTHKH TAaKKE€ MOTYT OBITH ONTUMH3UPOBAHBI MPHU TMOMOIIH
(YHKLMOHAIBHBIX TOKPBITHH, MTPEIYCMOTPEHHBIX Ha MO MEHbIIEH Mepe OJHON MOBEPXHOCTH
CTEKJITHHOW NaHEeNW B CTEKJSHHOW MaHEeIW y3ja MO CPABHEHUIO CO CTaHAAPTHBIM Y3JIOM
IBOMHOTO OCTEKJICHHUS. 3alura OT YJIbTPa(QHOJIETOBOrO H3JIYYSHHsS TaKKE MOXKET OBITh
obecrieueHa C HMCIOJIb30BAaHUEM (PYHKIIMOHAIBHBIX MOKPHITHH HA MO MEHbIIEH Mepe OJHOU
CTeKJITHHOM nanenu onoka VIG.

[28] OnHOW UEeNbI0 HACTOSIIEro M300peTeHUusl SBJsieTCsl OOecrnedeHre OTHEeCTOHKOTO
OCTEKJICHUsI, KOTOPO€ IEMOHCTPUPYET YIYYIICHHBbIE TEIUIOBBIE XapPAKTEPUCTHUKH, MPUYEM
yKa3aHHbIE TEIUIOBbIE XapaKTEPUCTHKU CTaOWIBHBI BO BPEMEHH, M C YJIYULIEHHOH
OTHECTOMKOCTBIO.

[29] Bbruto HeoxxunanHo oOHapyskeHo, uto FR-VIG cornacHo HacTosmmeMy n300peTeHUIo
JEMOHCTPUPYET TPEBOCXOISIINE TEIUIOBbIE XapaKTEPUCTHKH, OJHOBPEMEHHO u30eras
MOTEPU TEIUIOBBIX XapPAKTEPUCTUK CO BPEMEHEM, KOTOPast MOKET NMOTEHLUAJIbHO BO3HUKATh B
OOBIYHBIX CHCTEMAaX JBOMHOTO MJIM TPOHHOTO OCTEKJICHHUS IO MPUYHHE YTEUKHU rasa.

[30] Kpome TOro, B HEKOTOPBIX KOHKDETHBIX IMPHMEHEHHUSIX C OYE€Hb BBICOKUMH
MOKA3aTeNsIMH  OTHECTOHKOCTH W/MJIM  BBICOKMMHU TEIUIOBBIMH  XapaKTEPUCTHKAMH B
HaCTOsillee BpPeMsl HE CYLIECTBYET COBMECTHMBIX paM MO MNPUYMHE TOJIIUHBI OCTEKJICHUS.
Takum oOpaszoMm, Hacrosiiiee H300peTeHHE MpeIaraeT TeXHUYEeCKOE PELISHHE AT TaKhX
cneunpuueckux FR-VIG. Kpome Toro, mmpuHa mImyHTa COOTBETCTBYIOLIEH paMbl MOKET
OBITh AHAJIOTUYHBIM O0Pa30M YMEHBIIEHA H, CIEIOBATEIbHO, 3TO YIAYUIIAET yAEPKUBAHUE U
COXpaHEHUE LEJIOCTHOCTH y3J1a OCTEKJICHUs TPU BO3JAEHCTBUH ONMACHOCTH BO3TOPAHUSI.

[31] CreknsiHHbIE TIAHENH, TOIXOISINNE IJIsi HACTOSIIEro HM300peTeHUsi, MOTYT OBITh
1r000TO THIIA, HATTPUMED, TEPMOIIOJUPOBAHHBIMU CTEKJSITHHBIMH MAHENIMH MJTH, B KA4eCTBE
AJNIbTEPHATHUBBL, JINTHIMHU FJTU TSHYTBIMH CTEKJITHHBIMU MAHEISIMH, U MOTYT OBITh BHIOpPAHBI U3
YHUCJIAa BCEX TEXHOJOTUH MPOU3BOJCTBA CTEKJIA, TAKUX KAaK: MPO3PAYHOE TEPMONOIUPOBAHHOE
CTEKJIO, CBEPXIPO3PAYHOE WJIM LIBETHOE CTEKJIO, (YaCTMYHO) MATHPOBAHHOE KUCIIOTOH WIIH
(4acTHYHO) TIOABEPrHYTOE MECKOCTPYHHOIN o0paboTke crekyio m ux koMOmHauuu. CTekio
MOJKET MPEACTaBISITh COOOH HATPHUEBO-U3BECTKOBO-CHIIMKATHOE CTEKJIO, AFOMOCHIIMKATHOE
CTEKJIO, OECIIEeIOYHOe CTEKJIO, OOPOCHIIMKATHOE CTEKJIO U T. . OHO MOXKET MPENCTaBISATh

co0Ol JIHCT MPO3payvyHOro, CBEPXIPO3PAYHOTO CTEKJA, CTEKIa C HU3KUM COJEpKaAHHUEM
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JKeJle3a WIM  LUBETHOrO CTekiaa. lIpeanodTurenbHO CTEKSIHHbIE MAHEINW COIVIACHO
HACTOSIIEMY HM300pPETEHUI0 M3TOTOBJIEHbI W3 M3BECTKOBO-HATPUEBOTO CTEKJIA MM U3
AJTIOMOCUJIMKATHOrO cTekna. HeorpanmumparomuyMu NOpUMEpaMH CTEKJISIHHBIX IaHeIen
sieisiroTcs Planibel® Clear, Linea Azzura®, Dragontrail®, Tirex®, Falcon®, Clearvision®,
Clearlite®.

[32] CrexnsiHHbIE TIaHETW MOTYT OBbITh 1O MEHBIIEH Mepe YaCTHYHO IOKPBITHI
(YHKUMOHATBHBIM TMOKpPbITHEM. [I07 YacCTUYHBIM MOKPBITHEM MOIPA3yMEBAETCS, YTO IO
MeHbIIEH Mepe YacThb [0 MEHbIIEH Mepe OJHOW M3 MX MOBEPXHOCTEH MOXKET OBbITh MOKPHITA
JTOOBIM TOAXOMAMHMM (PYHKIIHOHAJIBHBIM TIOKPBITHEM B 3aBUCHMOCTH OT MOTPEOHOCTEH,

TaKHUM Kak

2

HAaTpuUMep, TOKPBITHE C HHU3KOH  M3JIy4aTeIbHOW  CHOCOOHOCTBIO,
COJTHIIE3ALIUTHOE TOKPBITHE, MOKPBITHE IJIS 3aLIUTHl OT YJIBTPA(QHOIETOBOrO HU3JIyUEHHUS,
SMaJlb WK JTOOBIe MX KOMOMHauuu. B gacTHOM ciyuae, korna (pyHKIIMOHAIBHOE MOKPBITHE
HaXOAUTCA B KOHTAKTE CO CJIOE€M BCHY4YMBAIOLIErOCsd MaTepuana, MNOAXOASAIINMU
MOKPBITUSIMU SIBJIIFOTCSI MOKPBITHS,, COBMECTUMBIE CO CJIOE€M BCIYYMBAIOLIErOCs MaTepHaa.
Hanpumep, coBMecTHMBIE C CHJIBHO WIEJOYHBIM WM KHCJIOTHBIM XapakTepOM TaKuX
KOMIIO3ULIUH.

[33] MO3KHO HCHOJB30BAaTh TEPMUYECKH OOpaOOTaHHBIE WM XUMHUYECKU 3aKaJICHHbIE
CTeKJITHHBIE TaHenu. TepMudecku oO0paOoTaHHAas CTEKJIIHHAs TMaHelb MOXKET OBbITh
NOJIBEPrHyTa JIFOOOH TepMUYeCKOH 00paboTKe, U3BECTHOHN CIELMANINUCTY B JaHHOH oOnacTH
TEXHUKH, TaKOW Kak TepMHueckoe ympouHeHune (B coorBercTBMH ¢ EN 1863-1:2011),
TepMuyeckas 3akanka (B coorserctBuu ¢ EN 12150-2:2015) wnu tepMuueckast 3aKajika U
BbIepkka st mporpeBaHust (cormacHo EN  14179-2:2005). CreknsiHHas maHeNb,
TepMuyeckn 0O0paboTaHHAs B COOTBETCTBHUHM C 3TMMHU CTaHAAPTAMHM, NMPUTOIHA B KadeCTBE
Oe3omacHOro crekyia. XMMHUYeCKas 3aKalika OCOOEHHO MOAXOMUT ISl TOHKHX CTEKJISTHHBIX
MaHEJIEH.

[34] B HexoTOpBIX ciydasgx IO MEHBbUIEH Mepe OJHA W3 CTEKJSIHHBIX IaHENew,
KOHTAKTHPYIOINAsh CO CJIOEM BCIyYUBAIOIIErOoCs MaTepuana, MpencTaBisieT coOoi
TEPMHUYECKH OOpa0OTaHHYIO CTEKJSIHHYIO MaHeslb. B HEKOTOpBIX ciydasx o0e CTEeKJISTHHbIE
MAHENH, KOHTAKTUPYIOIIHE CO CJIOEM BCITYYHBAIOINErOCs MaTepuaa, MPeaCcTaBISIOT coOOoM
TepMHYeCKH 00paOOTaHHBIE CTEKJISIHHBIC TIAHEJIH.

[35] VY3en OrHecTOWKOro BaKyyMHOI'O OCTEKJICHHs COTJIACHO W300PETEHHIO COIEPKUT
OOK BakyyMHOIO HM3OJSIMMOHHOTO ocTekieHus: VIG, KOTOpBI  CONEPKUT TEPBYIO
crexisiHHYI0 naHenb GP1 u Bropyro crexnssHHyro naHens GP2, koTopble pasHeceHbl ApyTr OT
Apyra ¢ MOMOIIBI0 HaOOpa OTHENBHBIX MOANIOPOK, FEPMETHUECKH COSOMHSIONEE YINIOTHEHNE
U BHyTpeHHHH 00beM. Habop OTHeNnbHBIX MOAMOPOK YAEPKUBAET YKA3aHHBIC CTEKJISIHHBIC
MAHEJN Ha OMPENeIeHHOM PACCTOSIHUU APYT OT APyTa. ITO PacCTOSTHUE OOBIYHO HAXOIUTCS B
nuarna3oHe ot 50 mxm mo 1000 mkm, mpeanouturensHo oT 50 MM 1o 500 MxMm u Goee

npeanoytuTenbHo oT 50 MkM 10 150 MkM. Mexay yka3aHHBIMU CTEKJISTHHBIMU MaHEISIMHU
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BHYTPEHHUI 00beM V, B KOTOPOM CYIIECTBYET BaKyyM C aOCOJFOTHBIM aaBieHneM MeHee 0, 1
MOap, 3aKpbIT TEPMETHYHO COEAMHSIOUINM YIUIOTHEHHEM, Pa3MELICHHBIM 10 mnepudepuu
CTEKJITHHBIX MaHeJIeH BOKPYT YKa3aHHOIO BHYTPEHHErO MPOCTPAHCTBA.

[36] Kaxxnas u3 mnepBoii W BTOPOMl CTEKJISIHHBIX [aHENE HMEET BHYTPEHHIOK
MOBEPXHOCTb MaHENN U BHELIHIOK MOBEPXHOCTh NnaHenu. Kakaas BHyTpeHHss NOBEPXHOCTh
na"enn oOpaleHa K BHyTpeHHeMy o0beMy V. B 0HOM BapHaHTe OCYLIECTBIIEHHS TOJIIHHA
NepBOH CTEKJIIHHOW NaHeny Z1 MOeHTUYHA TOJIIUHE BTOPOH CTEKISIHHON manenn Z2 (Z1 =
Z2). B npyromM BapuaHTe OCYIIECTBJICHHUS TOJIIMHA MMEPBOH CTEKISIHHON nanenn Z1 Gonpiue
WJIA MEHbIIE TOJINHBI BTOPOH CTEKISTHHOMN nanenu Z2 (Z1 > Z2 wnu Z1 < Z2). TomuuHa Z1,
72 nepBo# u/wnn BTOPOH CTEKJISTHHBIX maHenelt 6yoka VIG o0bMHO paBHA WK 0OJIbINE 2 MM
(Z1, Z2 > 2 MM), TpeAnoYTUTENbHO paBHa Ui Oojbume 3 MM, (Z1, Z2 > 3 mm), Gonee
NPEANOYTUTENBHO paBHa Wi Ooubine 4 MM (Z1, Z2 > 4 mm), 6oree MpearnodYTUTENBHO paBHA
wi Oonbiie 6 MM (Z1, Z2 > 6 mm). OOBIMHO TOJIIMHA MEPBOM U BTOPOH CTEKJISTHHBIX
naHeneld cocrtaBiasier He Oonee 12 MM, mpemmoutuTenbHO He Oosee 10 MM, Oouee
NPEANOYTHTENBHO He Ooee 8 MM.

[37] VIG coriacHoO HacTOSIIIEMY U300PETEHHIO COAEPKUT HAOOp OTHENBHBIX MOAMOPOK,
pacrionoskeHHbix Mexny GP1 u GP2, 4roOel mopnepkuBaTh BHYTPeHHUH oOBeM V.
OtnenpHble noanopku pacnosoxensl Mexxay GP1 u GP2, noanep:xuBasi pacCTossHUE MEXKAY
HUMH U 00pasysi MACCUB, HMEIOIHIA mar A, coctapistromuid oT 10 mm 1o 100 MM (10 Mmm < A
< 100 mm). ITox maroMm moapa3syMeBaeTcss MHTEPBAJ] MEKIY OTAENbHBIMH pacropkamu. B
NPEANOYTUTENBHOM BapHaHTE OCYIIEeCTBISHH war coctanisieT ot 20 MM 10 80 MM (20 Mm <
A < 80 mm), Oonee mpemnoururesnbHO OT 20 MM 10 S0 MM (20 Mm < A < 50 mm). Maccus
OOBIYHO MpEACTaBIsIET COOOH peryyspHbII MaCCUB HA OCHOBE PaBHOCTOPOHHEH TPEYyTrONIbHOM,
KBaJIPATHON WJIU IIECTUYTOJBHON CXE€MBI, MPEATIOUTUTENBHO HA OCHOBE KBAIPATHOUN CXEMBI.
[38] OtnenbHble TOANOPKHM MOTYT HMETh  pPaslUuHyl0  (GOpPMy, Takyl  Kak
LWINHAPUYECKas, cdepudeckas, HHUTEBUAHAsA, (opma mecouHblx uacoB, C(-oOpasHas,
KpecTooOpasHas, mpmsmaruueckas Gopma... IIpeAnoYTUTENbHO HCTIONB30BaTh HEOOJbINNE
NOJINOPKH, T. €. TOANOPKH, HUMEIoIIHe OOy MOBEPXHOCTb KOHTAKTa CO CTEKJSTHHOM
MAHEJIbI0, PABHYIO WJIM MEHBIIE 5 MM, MPEINOYTHTENbHO PABHYIO WM MEHbIIE 3 MM2, OoJjee
NPEANOYTUTENBHO PABHYIO WM MeHblIe | MM2_DTH 3HAYEHHUSI MOTYT OOECIIEYHTh XOPOIIYIO
MEXaHUYECKYI0 MPOYHOCTb, B TO K€ BpPEMs, OCTABASCh OJCTETUYECKU HECBSI3aHHBIMH.
OtnenbHble pacrnopkd OOBIMHO BBIMIOJHEHBI W3 MaTepualia, HMEIOIEro IPOYHOCTb,
CHOCOOHYIO BBbIIEP)KUBATh JABJICHUE, NPUJIAraeMoe TMOBEPXHOCTSIMH CTEKJISIHHBIX ITaHeNeH,
CHOCOOHOTO BBIAEPIKMBATH BBICOKOTEMIIEPATYPHBIA MPOLECC, TAKOW KakK NMPOKATHUBAHUE U
OTBEPKICHHUE MPU HATPEBAHMM, U HE3HAYUTEIBHO BBIAEISIOLIErO ra3 Mocjae U3rOTOBJIEHUS
CTEeKJIHHOW  naHenu. Takol  Marepuan  SIBJAETCS  NPEANOYTHTENIBHO  TBEPIABIM
METAJUIMYECKUM MaTepUaIOM, KBapLEBbIM CTEKIOM MM KEPAMHUYECKHMM MAaTepHalioM, B

YaCTHOCTH METAJUIMYECKHM MAaTepUuajioM, HaIlpuMep, JKele30M, BOJb(ppamMoM, HUKENEM,
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XPOMOM, THTAaHOM, MOJHOAEHOM, YIJIEPOAUCTOH CTajibi0, XPOMOBOH CTajbi0, HUKEJIEBOH
CTaJIbl0, HEPKABEIOLIEH CTajbl0, HHUKEJIECBO-XPOMHUCTONW CTaJbK), MAapraHleBOH CTaJblo,
XPOMOMAapPTraHIEeBOH CTaIbIO, XPOMOMOJIHMOIEHOBON CTANIBIO, KPEMHHUCTOH CTANIBIO, HUIXPOMOM,
JOpajieM M T. 0., WIM KEPpaMHYECKUM MAaTE€pUajoM, HalpuMep, KOPYHIOM, OKCHIOM
ATIOMUHUS, MYJUIMTOM, MarHesued, OKCHUIAOM UTTPHUS, HUTPUIOM AaJIOMUHUS, HUTPUAOM
KPEMHUSA U T. 1.

[39] Bryrpennnii o0beM V, OrpaHHYeHHBIH MEXIYy CTEKISIHHBIMH maHelsiMu VIG,
3aKpBIT TEPMETUYHO COCAMHSIOIIUM YIUIOTHEHHEM, PAacIloJIOKEHHBIM 10 Tepudepun
CTEKJITHHBIX TaHeNlell BOKPYr YKa3aHHOTO BHYTPEHHEro o0beMa. YKa3aHHOE IepMETHYHO
COENUHSAIOLee  VIUIOTHEHUE  SIBJISIETC] ~ HENpOHUI[aeMbIM W TBepAbIM.  TepmuH
«HETPOHULIAEMBII» B JAHHOM JOKYMEHTE NMOHMMAaeTCsl KaK O3Ha4arollUil HEeNpPOHULIAEMBIH
1T BO3AyXa HITK JIF0OOTO APYroro rasa, MpUCYTCTBYIOLIETO B atMocdepe.

[40] CylecTBYIOT pas3jMuHble TEXHOJOTHHU IE€PMETUYHO COEAUHSIOIIErO YIUIOTHEHUS.
[TeperIii THN yIUTOTHEHHA (HanOoJiee pacrpoOCTPaHEHHBIH) SABISIETCS YIUIOTHEHHEM Ha OCHOBE
CTEKJITHHOIO MPUIOs, JUIsi KOTOPOro TeMIepaTypa IJIABJICHUs HUXKE, 4eM TeMIepaTrypa
TUTABJICHUsI CTEKJIa CTEKJITHHBIX MaHenel Oinoka ocrekyeHus. Vcrmogp3oBaHME 3TOrO THIA
VIUIOTHEHUS] OTPaHUYHMBAET BHIOOP HU3KO3MHCCHOHHBIX CJIOEB TEMHU CJIOSIMH, KOTOpPbIE HE
pPa3pyLIAOTCS B PE3yJIbTaTe TEIJIOrO MHKJIA, HEOOXOIUMOTO JIsl U3TOTOBJICHHS! MTPUITOHHOTO
CTEKJIa, T. €. TEMH CJIOSIMH, KOTOPbIE CIIOCOOHBI BBIAEPIKUBATH TEMIIEPATYPY, BO3MOXKHO, 10
250 °C.

[41] Bropoli Tum ymUIOTHEHHS TPEACTaBIsIET COOOHW METaUINYeCKOe VIUIOTHEHHE,
HAIpUMEP, METATHYECKYIO MOJOCKY HeOONbImoi TommuHbl (<500 MKM), MPHUMASHHYIO IO
nepudeprun OJOKa OCTEKJIEHHS C MOMOIIBI0 TPYHTOBOYHOTO TMOJCHOS, MOKPBITOTO IO
MEHBIIEH Mepe YaCTUYHO CJIOE€M IPUIOAHOIO K NalKe Marepuasa, Hampumep, MSACKOro
oJNOBAHHOrO mnpunos. OAHUM CyLIECTBEHHBIM IPEUMYLIECTBOM 3TOr0 BTOPOro THIIA
VIUIOTHEHUS] OTHOCHTEJBHO MEPBOTO THMA YIUIOTHEHHUS SIBJIIETCSI TO, YTO OH CHOCOOeH
YaCTUYHO N1e(OPMHUPOBATHCS IJII YACTUYHOIO MOTJIOIIEHUS OTHOCHUTENIBHOTO PACIIUPEHUs,
CO371aBa€MOr0 MEKIYy ABYMsI CTEKSIHHbIMU MNaHedsiMU. CyILIeCTBYIOT pa3jM4Hble THUIIBI
TPYHTOBOYHBIX MOJCJIOEB Ha CTEKJITHHON NaHENH.

[42] B 3asBke Ha marentr WO2011/061208A1 omucaH OAWH TPUMEPHBIA BapUAHT
OCYILIECTBJIEHHUs] NepU(PEepUHHOro HEMPOHULAEMOro VIUIOTHEHUSI BTOPOrO THma ajisi Ojoka
BaKYYMHOI'O M30JISIUOHHOIO OCTEKJIEHHUs. B 3TOM BapuaHTe OCYyLIECTBJIEHUS YIJIOTHEHUEM
SIBJISIETCSL METAJUIMYECKasi MOJIOCKA, HAIPUMeEp, BBINOJIHEHHAs W3 MEAU, KOTOpasl MpulasHa
MOCPENCTBOM MPUIOJHOrO K MalKe MaTepuana K KIEHKOW JIeHTe, NMPEeAyCMOTPEHHON Ha
nepudeprun CTEKJITHHBIX MaHeeH.

[43] Bakyywm ¢ abcomoTHeiM naBiaerneM Menee 0,1 mOap, mpeanoururensHo Menee 0,01
MOap co3naH BO BHyTpeHHeM oOweme V, obpasoBanHoM GP1 u GP2, u 3akpbIT repMeTUdHO

COEMHSIOLINM YIUIOTHEHHEM. BakyyM 3HaunTeNnbHO CHUXKAET nepenady sHepruu yepes VIG.
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Jlns co3maHWsl BakyyMa BO BHYTPEHHEM IPOCTPAHCTBE OJIOKA OCTEKJIEHHS] Ha OCHOBHOH
MOBEPXHOCTH OJHON M3 CTEKJISIHHBIX IMaHeneld OOBIYHO MPenyCMOTpPEeHa IMoJiasi CTEKJISTHHAS
TpyOKa, obecrnieunBaromasi cCOOOIIEHHE MEXIy BHYTPEHHUM IPOCTPAHCTBOM U HAPYKHOH
yacTelo. Takum 00pa3oM, 4aCTUYHBIA BAKyyM CO3/1Aa€TCS BO BHYTPEHHEM OObeMe 3a CUeT
OTKAa4KM Ta30B, HAXOJALIUXCS BO BHYTPEHHEM MPOCTPAHCTBE, C IOMOLIBK) HACOCA,
COEIMHEHHOTO ¢ BHEITHIM KOHIIOM CTEKJITHHOU TPYOKH.

[44] Jlns moanepskaHus 3aJaHHOTO YpOBHS BakyyMma B VIG B OJIoke OCTEKJIEHUS] MOKET
OBITH HCIIOJIb30BAaH ra3o0NoOTJIOTHTENb. B HaCTHOCTH, BHYTPEHHHE NMOBEPXHOCTH CTEKJISTHHBIX
NaHeJe, COCTABJIOUIMX OJIOK OCTEKJeHHs, MOIYT CO BPEMEHEM BBIIEIATH Ta3bl,
NPeABAPUTENBHO a0COpOMpPOBaHHBIE CTEKJIOM, TEM CaMbIM VBEJINYHMBAas BHYTPEHHEE
JABJICHUE B BAaKyYyMHON MW30JSILIMOHHONW IIAHENM OCTEKJIEHHs W TEM CaMblM CHUXKAas
XapaKTepUCTUKH Bakyyma. B 1enoM, TakON Tra3ONOIrJIOTUTENb BBINOJHEH U3 CIUIABOB
LIUPKOHUS, BAaHAIWS, JKeJe3a, KoOanbTa, alFOMUHHASA U T. A. U HAHECEH B BUAE TOHKOTO CIIOS
(TONIIMHON HECKOJBbKO MHUKPOH) MJIHM BBINIOJHEH B BHIE OpyCKa, Pa3MEIIEHHOrO MEXIy
CTEKJITHHBIMU TAHEJSIMU TAHENW OCTEKJIEHHs TaK, 4TO €ro He BHUAHO (Hampumep, CKPBIT
HAPY>KHOM 53Mallbl0 MJHM YacThl0 MNepU(PEpPUIHOrO HENMPOHHLIAEMOrO  YIUIOTHEHUS).
laszonorioTutens Ha CBOeW MMOBEPXHOCTH TIPU KOMHATHOW TemmepaTrype obpasyer
NACCUBHUPYIOIIMHA CIIOH, M, CJEJOBATENbHO, OH MIOJUKEH ObITh HArpeT IJsl YCTPaHEHHUs
NACCUBUPYIOIIETO CJIOS M, TakuM OOpa3oM, aKTHBALMM Ta30MOTJIOMAOIINX CBOWHCTB €ro
craBa. I OBOPAT, 4TO ra3onoOriIOTUTEND SIBJISETCS «AKTUBUPYEMBIM HArPEBOMY.

[45] VY3en orHecTOMKOro BaKyyMHOTO M3OJISIUOHHOrO ocTekyieHus Hactosimero FR-VIG
COJZIEP>KUT TPETHIO CTEKJIAHHYIO naHenb, GP3, nMerolyio BHYyTPEHHIO TOBEPXHOCTD NaHeN!
1 BHEUIHIOI MOBEPXHOCTb INAHENIW. YKa3aHHAas CTEKJIsIHHAs MaHeNIb MOXET MNPEeACTaBJISATh
coboii mo0yro U3 HUX, Kak 00CYKIaI0Ch BBIIIIE,

[46] VY3en OrHecToMKOro BaKyyMHOIO H30JSILUOHHOIO OCTEKJIEHUs AOMNOJHHUTEIBHO
COJIEP>KHT MO MEHbIIEH Mepe ouH Beny4yuBarouuiics: 610k U ocTeknenus, comepskamiuii:

- 4YeTBEpPTYIO CTEeKJIsAHHYI0 naHenb GP4, uMerolyl0 BHYTPEHHIO MOBEPXHOCTh
MAHEU U BHEUIHIOK MOBEPXHOCTD MAHENH,

- crnoii BcmyuuBaromerocst Marepuaia (101), pacronokeHHBIH — MEXIy
BHYTPEHHUMH TMOBEPXHOCTSIMU NaHEJIEeH YyKa3aHHBIX TPETbeW U 4YEeTBEPTOU
crexysinabIX nma"ene GP3 u GP4.

[47] TepMHHBI «BCIYUYHUBAIOIIUICA CJIOW» U «CJIOH BCOYYHMBAIOLIETOCS MaTepuaia»
MOTYT HCIIOJIb30BATHCS B3AaMMO3aMEHSIEMO B PAMKaX HACTOSIIEro H300peTEeHUsL.

[48] ITon BCIydMBaOIMMCS MAaTEPHUAJIOM MOHUMAIOT MaTEpHall, KOTOPbI HabyXaeT Win
pacunpsiercst mpu HarpeBaHuH Bbime Temneparypsl 100 °C. HaOyxanue OOBIMHO SIBIISETCS
cneacTsueM (pasoBoro mepexona MHTEPCTULHMAIBHOW BOIBI M3 JKHIAKOH (ha3bl B MapOBYIO
a3y BHyTpH BCIy4HBaromerocss marepuaia. CBsi3aHHOE C 3TUM yBeJIW4YeHHE oObema

yKa3aHHOW BOJbI MPUBOANT K BCIIEHUBAHHIO Marepuaia. Takum obpa3zom, Marepuaisl OyayT
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BCIYYHMBATbCS IO BO3JIEHCTBHEM TeIula ¢ OOpa3oBaHMEM HENpo3payHOW meHbl. IleHa
npeaHa3HaYeHa Ul NOAep KaHUsl KOHCTPYKLMHM OCTEKJICHHUs M NEHCTBYET Kak Oapbep IJIs
u3aydaeMoro tema. Takum oOpa3oM, TOJIIMHA CJI0S BCIYYHBAIOLIETOCS MaTepHUata MOKET
YBEJIMYUBATHCS B IIpefienax OT ABYX A0 HECKOJIbKHX JECATKOB Pas.

[49] B mepBoM anbTepHAaTHMBHOM BapHaHTe HACTOSINEr0 HM300pETEeHHs]  CJIOH
BCIYYMBAIOIIETOCS MaTepuasa, PpAaclOJOKEHHBIH MEXAY BHYTPEHHUMM MOBEPXHOCTSIMU
naHesnel TpeTbe U derBepTod CTekJisiHHbIX manened GP3 u GP4, numen oxeaTwiBaroLiei
nepudepuiiHON PacopKH Mo ero nmepumerpy. JpyruMu cioBaMu, CIOH BCIyYHBAIOLIETOCS
MarepHuaja COTJIACHO HACTOSIIIEMY HM300pPETeHHIO JTOXOAWT IO KPaeB TPeTbell M 4eTBEpTOH
crexysinabIX nma"ene GP3 u GP4.

[S0] B takux ciydasx mo MeHslneil Mepe oauH BenyumBatomuiicst 0ok IU ocrekneHus
COZACPKUT:

- 4YeTBEpTyI0 CTekJIsHHyro mnaHenb (P4, wumeromy0 BHYTPEHHIONO
MOBEPXHOCTb MNAHEN U BHELIHIO NOBEPXHOCTD MAHENH,

— CJIIOH  BCHY4YHUBAKOUIErOoCsl  MaTepuaa,  PACHOJIOKEHHBI  MEXAY
BHYTPEHHUMH MOBEPXHOCTSMU MAaHENEeH YKa3aHHBIX TPETbEH U 4ETBEPTON
creknsHHbIXx  maHenerr GP3 w  GP4, numeHHBI  OXBaThIBaroIIei
nepudepuiHON PacropKu.

[51] VY3en OrHecTOMKOro BaKyyMHOTO H3OJISIUUOHHOIO OCTEKJIEHUS COTJIACHO MEPBOMY
aNbTEPHATUBHOMY BAPHAHTY HACTOSINEr0 H300PETEHHSI CONEPIKHUT:
1. IO MeHbIIeH Mepe OIUH OJIOK BaKyyMHOTO H3OJBILUOHHOTO OCTEKJICHUS,
COoAep KaLIU:

a. TepBYIO CTeKIsHHYIO naHenb GP1, uMeroiyo BHYTPEHHIOW MOBEPXHOCTD
MAHEIU U BHELIHIOK NOBEPXHOCTH MAaHEH, U BTOPYI0 CTEKJISIHHYIO NTaHENb
GP2, uMerolyr0 BHYTPEHHIOIO IIOBEPXHOCTb MAHENIM W BHEIIHION
MOBEPXHOCTD MAHENH,;

b. HaOOp OTHENBbHBIX MOINOPOK, PACTIONOKEHHBIX MEXKIY MEPBOH M BTOPOH
CTEKJISHHBIMH TaHENIMH, COXPAHSAIOLINX PACCTOSTHUE MEXIy MEepBOU H
BTOPOU CTEKJISTHHBIMU MAHENSIMY,

C. TEpPMETUYHO COENMHSIOLEe YIUIOTHEHUE, YIUIOTHAIIIEE PpPacCTOSHUE
MEKAY NEPBON U BTOPOU CTEKJITHHBIMU MAHENIMU 110 UX IEPUMETPY,

d. BHyTpeHHmiI 00beM V, 0Opa3oBaHHBIN TEPBOH W BTOPOH CTEKJISTHHBIMU
MAHEISIMH M 3aKPBITBIH TEPMETUYHO COEAUHSIOIUM YIUIOTHEHHUEM,
IpUYeM B HEM CO3aH BaKyyM ¢ aOCOJFOTHBIM naBieHueM meree 0,1 mbap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K

BHYTPEHHEMY 00beMY V;
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il. TpeThIO CTEKNIIHHYIO maHenb GP3, uMeryo BHYTPEHHIO MOBEPXHOCTD MAHETH U

BHELIHIOIO [TOBEPXHOCTD MaHENH;

u

iil. 1O MeHbIIel Mepe OIUH BCITyYUBAIOIHICS OJIOK OCTEKJIEHHS, CONep KA

- 4YeTBEpPTYIO CTeKJIsAHHYI0 naHenb GP4, nMerolyo BHYTPEHHIOI MOBEPXHOCTh
MaHEJIU U BHELIHIOK NOBEPXHOCTD NaHeN!,

— CJIOH BCIYYHMBAIOLIErocs MaTepuaja, paclojoXeHHbIH MeXIy BHYTPEHHUMU
MOBEPXHOCTAMM MAaHENEeH YKa3aHHbIX TPETbe M 4YEeTBEPTON CTEKJISTHHBIX
naneneit GP3 u GP4, nuinenHsIi oxBaThIBArOLIEH NeprupepuiiHON pacropKy,;

u

V. OKpYKaloIyK JHUCTAHLMOHHYIO pPaMKy, pAacCIIOJIO)KEHHYI0 MeEXIy BHEIIHEeH

MOBEPXHOCTBIO TAaHENU BTOPOM CTekisiHHOW mnaHenu GP2 u  BHewHen

MOBEPXHOCTBIO MaHeNnu TpeTbell cTekisiHHON naHenu GP3 mo ux nepumerpy u

COXPAaHSIIOIIYIO PACCTOSTHUE MEXY HUMU; U

IPU 3TOM OKpYy’Karolllas AUCTAHLMOHHAsI pPaMKa, BHELIHsSI MOBEPXHOCTb MAaHENIU U

BHEIIIHSS IOBEPXHOCTh MaHEIH 00pa3yIOT BHYTPEHHEE MPOCTPAHCTBO Sp.

[52] BenyuuBarommiicss OOk, JHUIIEHHBIM TNepupepuiiHON pacoOpKH, OXBATBIBAIOLIEH
CJION BCIYYMBAIOLIETOCS] Marepuayia, OOBIYHO MOJYYaOT C TOMOLIBIO MpoIecca CYIIKH,
nopoOHO OMMCAHHOTO Aajiee.

[S3] Croli  BCIy4YMBAIOIIETOCS MaTepuaja B TMEPBOM aJIbTEPHATUBHOM BapUAHTE
HACTOSIIEro N300peTeHHsT MOKET ObITh BBIOPAH H3:

- CJIOs1 KOMITO3ULIMHU THAPOCHIINKATA IEJOYHOIO METalia,

- CJIOs1 OPTaHUYECKOrO FUAPOTes,

- CJOsA, COAEpsKalero KOMIO3ULUI T'MAPOCWIHMKATA IIEJOYHOrO0 MeTaula u
OpraHUYecKUi THuAporesb, MPUCYTCTBYIOLIUX B BHAE CMECH WM B BHUAE pPa3IMUYHBIX
MOJCJIOEB.

[54] Takum 00pazoM, COW BCIMYYHBAOMIETOCS MaTepHalia MOXET MPEICTaBiIsITh COOOM
CJIOM KOMIO3ULIMM THAPOCHIIMKATA INEJIOYHOrO Merajua. B kadecTBe ajlbTEpHATUBBI, OH
MOJKET MPEACTABISTh COOOH CIIOM OPraHMYECKOro TUAPOTeNis, TAKOH KaK ONHCAaH, HalpuMep,
B nokymeHTe WO02014190444. AnbTepHaTUBHO CIOM BCIy4MBAIOLIErOCs MaTepuana Takke
MOJKET TMpPEACTABIATh COOOHM CJIOH, comeprKaliuii Kak OpraHMYeCKHil THApOresb, TaK H
KOMITO3ULMIO THAPOCUIIMKATA LIEJIOYHOIO MeTajlla, MPUCYTCTBYIOLIME B BHJE CMECH WUJIH B
BUJIE pa3JIMYHBIX nojcaoes. Iloa 3TUM mocjaenHUM BapHaHTOM IOAPAa3yMeBaeTCs, YTO CJIOH
BCIIYYMBAIOIIETOCS MaTepHalla MOKET COJAepXkKaTb IO MEHbIIEH Mepe OAWH MOACION
OpPraHUYecKOro THJIpOreNs W OJUH MOACION KOMIO3ULIUM TUAPOCUIIMKATAa MIEJOYHOTO
MeTaJjua.

[S5] B npeanodtuTenbHOM BapHaHTE OCYLIECTBJICHUS IEPBOrO  aAJIbTEPHATUBHOIO

BapHuaHTa HACTOALIECTO I/1306peTeHI/I$I cioit BCIYUUBAOLICTOCA Marcpuaja MNPEACTABIIACT
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coOOW CIIOW KOMIO3WIUHN THIPOCHIIMKATa IIeNoYyHOro wmeramia. Ilo cpaBHEHHIO C
OPraHUYEeCKUMHU THAPOTENSIMH THAPOCHIIUKATHI IIEJIOYHBIX METAJUIOB OONafaroT JIydIien
TEPMUYECKOW CTa0MJIBHOCTBIO M JIy4YIIed CTOWKOCTBIO K CTAPEHHIO, HATpUMeEp, Jy4lIeH
CTOHUKOCTBIO K moskentreHuto. Hampumep, B mokymenre EP3395928A1 packprita mpobiema
MOXKEJITEHHs] OPTaHUYECKUX FUAPOTeNei.

[56] CuukaThl MENOYHBIX METAJUIOB, MCTOJIb3yEMbIE B KOMITO3ULIMSIX THAPOCHIIUKATOB
IIEJIOYHBIX METAJJIOB, OOBIYHO BBIOMPAIOT CpPENW CWIMKATOB KajHs, HATPUS W JIUTHUS.
Bo3MOxHO Hanu4yne cMecH 3THUX CHJIMKATOB B Pa3IMYHbIX Nponopuusx. OQHAKO CUIIMKATbI
HATPUsl WU CUJIMKATBI Kajlusl, UM UX CMECH, SIBJSIFOTCA MPEANOYTUTENBHBIMU JJIs1 IEPBOTO
aNbTEPHATUBHOTO BapUAHTA HACTOSIIEr0 H300pEeTeHUs.

[S7] B HacTosimeM nepBOM aNBTEPHATUBHOM BapHUaHTE HACTOSINEro H300peTeHus
mMosisipHoe  otHomeHne  Si0,/M;O  KOMIMO3WILMU  CHJIMKATOB  INEJIOYHBIX  METaJUIOB
MPEANOYTUTENBHO COCTaBJsAECT OT 2,5 10 8. bojee npenmnouTUTeNbHO MO MEHbLIEH Mepe 3,
HanOoJiee TPEANOUTUTENbHO MO MeHblueld Mepe 3,2. bonee mnpennoyTHTENBHO OHO
cocraBJysieT He Oosiee 6, Hanbosee pennouTHTENBHO He Oosee 5,3. [Ipuuem M npencrasinser
co0O ImeT0YHON MeTaI, OOBIMHO KU WM HATPHUH, WIIM UX COYETAHUE.

[58] Bribop konmdecTBa conep:kaHUsS BOABI 3aBUCHT HE TOJIBKO OT OrHE3AIIMTHBIX
CBOMCTB, HO M OT ONTHYECKOrO KaydecTBa NoOJy4daeMbIx ocTexjeHuil. I[lpu BpiCOKOM
COACPKAHUM BOJABI CJIOW KOMIIO3MLIMM T'MAPOCWIMKATA WIEJIOYHOIO MeETajula HMeeT
TEHACHIUIO OBITh MeHee CTAaOWJIBbHBIM IPH CTapeHUH. TPyAHO TrapaHTHPOBATH, YTO 3TH
NPOAYKTBl OCTAaHYTCS HACANIbHO MNpo3padyHbIMH. B Hem wacto oOpasyercss MOMyTHEHHE,
KOTOPOE CO BPEMEHEM CTAHOBUTCS 0OJIee BBIPAKEHHBIM.

[59] I[lo »TOll mpuyuHE coAepKaHWE€ BOABI B CJIO€ KOMIIO3ULMU THUAPOCUIMKATA
IIEJIOYHOr0 MeTajula B TIEPBOM AJbTEPHATHBHOM BAapHAHTE HACTOSIIETO H300pETEHHS
o0bruHO coctaisiet oT 18 no 50 Bec. % B mepecueTe Ha OOIUH BEC CIIOSA, MPEANIOYTHTEIBHO
cocrasiisieT He Oosiee 45 Bec. %, HanboJee npeanodTUTEIHHO He Oonee 42 Bec. %o.

[60] IIpennodTuTeNnbHBIMU CAOSIMU KOMITO3ULIUM THAPOCUIIMKATA IIEJOYHOIO METalla B
NEPBOM AJIbTEPHATHBHOM BApUAHTE HACTOALIErO HM300PETEHUs] SBISIOTCS KOMITO3ULIMH
THOPOCHIIMKATa IIEJOYHOrO MeTajula, COAepIKallue CUJIMKAThl Kajus WWIA HaTpUs C
MoJisipHbIM oTHOIIeHHeM Si0,/M,0 B anamnazone oT 2,5 1o 8 U UMeroIue CoaepKaHne BOIbI
ot 18 no 50 Bec. % cnos.

[61] Cro#i BCIy4HBAIOUIErOCs MaTepuala, MOIXOISALIEro sl IEPBOrO aJIbTEPHATUBHOTO
BapHAaHTA HACTOSIIEro M300peTeHus, OOBIYHO MMEET TOJIIHMHY B auanazoHe ot 1 mo 30 mm.
Hwuxe 1 MM nmokasatenu OrHECTOMKOCTH OrPaHUYEHBI, a Bbllle 30 MM BpeMsl BBICBIXaHUS IS
MOJIYYEHUS CJI0Sl CTAHOBUTCS CIMIIKOM OoJsbIinM. TONIMHA CII0S OPraHUYeCKOro THAPOTeIst
00brvHO cocTtaristeT oT S 10 30 Mm. TonmHa €051 KOMITO3UIMH THAPOCHIIMKATA IETOYHOTO

MeTaiia 00bMHO coctapisieT ot 1 1o 10 MM, mpennodTuTenbHo oT 1,2 10 6 MM.
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[62] Bo BTOpOM ajbTepHATUBHOM BapUaHTE HACTOSIIEr0 H300peTeHHst CJIOU
BCIYYMBAIOIIETOCS MaTepuasa, PpAaclOJOKEHHBIH MEXAY BHYTPEHHUMM MOBEPXHOCTSIMU
naHeJne Tperbel U 4eTBepToil crekisHHbIX maHeneil GP3 u GP4, oxBauyen nepudepuitHoit
pacriopkoii. YkazaHHast nepudepuiiHas pacropka OrpaHHYHUBAET MPOCTPAHCTBO WIH 00BEM
(Vi) Mexxny yKa3aHHBIMH TPEThEH 1 YETBEPTON CTEKJITHHBIMU MAHEISIMH, IPHUYEM YKa3aHHOE
MPOCTPAHCTBO 3aNOJHEHO YKAa3aHHBIM BCIyYUBAIOIIUMCS MATEPUATIOM.
[63] B takux ciydasx mo MeHslneil Mepe oauH BenyumBatomuiicst 0ok IU ocrekneHus
COJZIEPIKHT:
- 4YeTBEpPTYI0 CTeKJIsAHHyI0 mnaHenb (P4, uMerolyl0 BHYTPEHHIOI IIOBEPXHOCTb
MAHEU U BHEUIHIOK MOBEPXHOCTD MAHENH,
- mnepudepuiinyro pacnopky, obpasyrooiyo odbem Vi 6ioka IU mMexny BHYTpEeHHUMU
MOBEPXHOCTAMH MaHeJeHd YKAa3aHHBIX TPETbEH U YETBEPTON CTEKJISIHHBIX MaHENeH
GP3 u GP4,
- CIOH BCIYYHUBAKOUIErOCs MaTepuasa, pacHOJIOKEHHBI MEXIy BHYTPEHHUMH
MOBEPXHOCTAMH MaHeJeHd YKAa3aHHBIX TPETbEH U YETBEPTON CTEKJISIHHBIX MaHENeH
GP3 u GP4 B o6peme Vi.
[64] VY3en OrHecTOHKOro BaKyYYMHOTO H3OJIALIMOHHOTO OCTEKJIEHHsI COTJIACHO BTOPOMY
aNbTEPHATUBHOMY BAPHAHTY HACTOSINEr0 H300PETEHHSI CONEPIKHUT:
1. MO MeHbIIeH Mepe OOUH OJIOK BaKyyMHOTO H3OJISIIUOHHOTO OCTEKJICHUS,
COoAep KaLIU:
a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD
MAHEU U BHELIHIOK NOBEPXHOCTD MAHEH, U BTOPYI0 CTEKJISTHHYIO NTaHEb
GP2, uMerolyr0 BHYTPEHHIOIO IIOBEPXHOCTb MAHENIM W BHEIIHION
MOBEPXHOCTD MAHENH,;
b. HaOOp OTHENBbHBIX MOINOPOK, PACTIONOKEHHBIX MEXKIY MEPBOH M BTOPOH
CTEKJISHHBIMH TaHENIMH, COXPAHSAIOLINX PACCTOSTHUE MEXIy MEepBOU H
BTOPOU CTEKJISTHHBIMU MAHENSIMY,
C. TEpPMETUYHO COENMHSIOLEe YIUIOTHEHUE, YIUIOTHAIIIEE PpPacCTOSHUE
MEKAy NEPBON U BTOPOU CTEKJITHHBIMU MAHEJIMU 110 UX IEPUMETPY,
d. BHyTpeHHHI 00BeM V, 00Opa3oBaHHBIN MEPBON M BTOPOH CTEKJISTHHBIMU
MAHEISIMH M 3aKPBITBIH TEPMETUYHO COEAUHSIOIUM YIUIOTHEHHUEM,
IpUYeM B HEM CO3aH BaKyyM ¢ aOCOJFOTHBIM naBieHueM meree 0,1 mbap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K
BHYTPEHHEMY 00beMY V;
u
il. TpeThIO CTEKNIIHHYIO maHenb GP3, uMeryo BHYTPEHHIO MOBEPXHOCTD MAHETH U
BHEIIHIOK MOBEPXHOCTD MAHENH,;

u
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iil. 1O MeHbIIel Mepe OIUH BCITyYUBAIOIHICS OJIOK OCTEKJIEHHS, CONep KA

- 4YeTBEpPTYIO CTeKJIsAHHYI0 naHenb GP4, nMerolyo BHYTPEHHIOI MOBEPXHOCTh
MAHEU U BHEUIHIOK MOBEPXHOCTD MAHENH,

- mnepudepuiiHylo pacnopky, oOpasyroomyr ob0vem Vi Omoka IU mexny
BHYTPEHHUMH TMOBEPXHOCTSIMU NaHEJIEeH YyKa3aHHBIX TPETbeW U 4YEeTBEPTOU
crexsiHHBIX naHene GP3 u GP4,

— CJIOH BCHYYMBAIOULIErOCs MaTepualia, PaclojOKEHHbIH MEXAy BHYTPEHHHMH
MOBEPXHOCTAMM MAaHENEeH YKa3aHHbIX TPETbeH W YETBEPTOU CTEKJISTHHBIX
naneneit GP3 u GP4 B o0beme Vi,

u

V. OKpYKaloIIyK IUCTAHLHMOHHYIO pPAaMKy, PpAaCIOJIO)KEHHYI0 MeEXIy BHEIIHEeH

MOBEPXHOCTBIO TAaHENU BTOPOM CTekisiHHOW mnaHenu GP2 u  BHewHen

MOBEPXHOCTBIO MaHeNIu TpeThell cTexisiHHON naHenu GP3 mo ux mepumerpy u

COXPAHSIIOIIY PACCTOSTHUE MEKAY HUMHU, U

IIPU 3TOM OKPY’KaroIllasi AUCTAHLUOHHAS pPaMKa, BHELIHsS MOBEPXHOCTb NAHEIU U

BHEITHSSI TOBEPXHOCTh MAHENN 00pa3yIoT BHyTPEHHEE MPOCTPAHCTBO Sp.
[65] Takum obpa3om, oObeM Vi OXBaTbIBaeT CJIOW BCIYyYMBAOIIEIOCS MaTepuana,
oOpallleHHbII KO BHYTPeHHUM moOBepxHOCTsSM maneneii GP3 u GP4. U3-3a Hanmuuus
nepudepuiiHON pacmoOpKu CJIOW BCOYYHBAIOIIETOCS MaTepuaia He MPOXOIUT K Kpasm
CTeKJISIHHBIX maHenel. Takoil BcmydmBaromuiicss OJIOK, COnep:Kaluil nepudepuitHyro
pacIioOpKy, OXBATHIBAIOIIYIO CJIOH BCIYYHBAIOLIErOCs MaTepuaja, OOBIYHO TMOJYYalT C
MOMOILBI) ITPOLIECCA JIUTh HA MECTE, OITMCAHHOTO HUXKE.
[66] I[TonoOHO TepBOMY aNbTEPHATUBHOMY BapHaHTy, CJOW BCIYYHBAIOLIETOCS
Marepuajia COTJIACHO BTOPOMY albTEPHATHBHOMY BapHaHTY MOXKET MpPEACTABIATh COOOH
CJIOM KOMIIO3ULIUY FUAPOCUIINKATA EJOYHOIO METaJIa WA CJIOW OPraHUYE€CKOTO THAPOTredIs.
AJNBTEpPHATUBHO CJIOH BCIyYMBAIOIIErOCs MaTephasia TakKe MOJKET IMPENCTaBIATb COOOH
CJIOH, COAep:KAaIlMi Kak OpPraHU4YeCKH T'HMAPOresb, TaK U KOMIIO3ULUK T'HAPOCHUIMKATA
LIEJIOYHOrO MeTaia. B 3TOM  ciydae OpraHM4YecKMil THAPOreNb W KOMITO3HILIMS
THAPOCHIIMKATA INEJOYHOTO MeTajula MPEeNNOYTHTENBHO IPUCYTCTBYIOT B (OpME CMECH.
Iloncnon opraHUYECKOro THAPOrenass U KOMIO3ULUU THAPOCHUIMKATA LIEJOYHOrO MeTajlia
OOBIYHO MOTYT H HE OBbITh MOJYYEHbI C TOMOIIBIO MPOLIECCa JINThSI HA MECTE.
[67] B nmpeanoytuTenbHOM BapuaHTE OCYLIECTBJIEHHs BTOPOrO aJIbTEPHATUBHOIO
BApPMAHTA HACTOSIIIETO H300PETEHUs] CJIOM BCIYYMBAIOIIETOCS MaTepuaja IpenCcTaBIsieT
coOOW CIIOW KOMIO3WIUHN THIPOCHIIMKATa IIeNoYyHOro wmeramia. Ilo cpaBHEHHIO C
OPraHUYEeCKUMHU THAPOTENSIMH THAPOCHJIUKATHI IIEJOYHBIX METAJUIOB OOJamaroT JIydllen
TEPMHYECKONH CTAOMJIBHOCTBEIO M JIy4IIeH CTOHKOCTBIO K CTapeHHUIO, Hampumep Jydiner
CTOMKOCTBIO K MOXKENTEHHIO, KaK PACKPBITO PaHEe CO CChIIKON HA MEPBbIN aJIbTEPHATUBHBIN

BAPHUAHT HACTOALLECTO I/1306peTeHI/I$I.



10

15

20

25

30

35

16

[68] CuukaThl MENOYHBIX METAJUIOB, HCTOJIb3YEMbIE B KOMITO3HUIUSAX THAPOCHINKATOB
LIEJIOYHbIX METANJIOB COIJJaCHO BTOPOMY aJbT€PHATUBHOMY BapUaHTY HACTOSILIEro
n300peTeHusi, OOBIMHO BLIOpAHBI W3 CUJIMKATOB Kallvsl, HATpUs W/l JuTHs. BO3MOXKHO
HaJIMYMe CMECH 3TUX CHJIMKATOB B Pa3M4HbIX npornopuusax. OmHaKO Mpeano4YTUTEIbHbIMU
SIBJISIFOTCST CHUJTMKAThI Kanust, CHIUKAThl Kaius i UASeHTHYHOTO oTHomeHus Si0,/M;0,
KOTOpO€ SBJSETCSl OTHOLIEHMEM MEXIy KOJIMYECTBOM MoJiell CHUIIMKaTa U KOJNYECTBOM
MOJIEH OKCHZA INEJOYHOrOo MeTajlla, NMPUCYTCTBYIOIUMX B KOMIIO3MLIMU TUAPOCHINKATA
IIEJIOYHOTO MEeTajlla, UMEIOT OoJiee BBICOKYIO TemmepaTypy crekioBanus (Tg) mensl, dem
cunnkatbl HaTpust. [103TOMy MX HCMOJIB30BaHKE CIIOCOOCTBYET OTHECTOWKMM CBOMHCTBaM. B
JOTIOJIHEHHE OHHM O0ECMEeUMBAIOT JYYIIYI0 NPO3padHOCTh. CHIIMKATBl Kalius, OCOOEHHO
o0pa3oBaHHbIE CHHTETHYECKU IIOCPEACTBOM pEAKIMH KOJUIOMJHOIO KpeMHe3eMma C
TUIPOKCUIOM Kallus, OCTAIOTCsl JOBOJBHO MPO3PauHbIMU HE3aBUCHUMO OT COZEP>KaHUsl BOJIBI,
10 CPAaBHEHHIO ¢ MOJOOHBIMU CBOMICTBAMHU CHIIMKATOB HaTpus. [103TOMY y CHIIMKATOB Kajus
Oojiee IMMpPOKHWE BO3MOXKHOCTH TPUMEHEHMs. TakKe BO3MOXKHO HCIOJb30BAHUE CMeECei
CHIMKAaTOB Kanusg W Hatpusa. OpHako Takue CMeCH NPUBOAST K YyMeHbuleHHo Tg
neHoOoOpa30BaHUsl MO CPAaBHEHHMIO C HAOJIOMAaeMOM TOJBKO y CHIIMKATOB Kaims. Cmech ¢
SKBUBAJICHTHBIMU TPOTIOPLHUAMH CHJIMKATOB Kajiusi U HATPUS Ja)K€ MOYKET MPUBOIUTH K
MeHbuieil Tg, yemM y IByX CHJIMKATOB, UCIOJb3yEMbIX MO OTAENbHOCTH, IIPU 3TOM MOJIAraT,
YTO 3Ta CMeCh O0pa3yeT 3BTEKTHYECKYIO CHUCTeMy. lIpeAamodTuTenbHO CHIIMKATBI Kallus
COCTaBJISIIOT 1O MeHblIel Mepe 60 % 1o Becy, Ooiee MPEANnOYTUTENLHO M0 MEHBIIEH Mepe
80 % mno Becy Bcex CHIMKAaTOB. lIpenmouTuTenbHble CHJIMKATHI LIETOYHBIX METaJIOB
NPEACTABISIIOT COOOH CMECH CHIIMKATOB KalUsl M HATpusi, OoJiee MPENroYTHTEIbHO CMECH C
conepskanueM Oosiee 90 % mo Becy cunmkatoB kanus u MeHee 10 % mo Becy CHIMKAaTOB
HaTpUsl.

[69] Conepskanne BOABI B CJIO€ BCIYYHMBAIOIIETOCS MaTepualia OKa3blBaeT BIIMSHUE HA
«OTPaXKAIOIUI» XapakTep CJIOS U YaCTUYHO OOYCIIaBIMBAET €ro OTHECTOWKHE cBoiicTBa. Jlis
YIYUIICHUS 3TOTO OTPAXKAIOLIErO XapakTepa, OCIadJsIeMOro 3THUM CONEpPXKAHHEM BOIBI,
NPEANOYTHTENBHO BBIOMPATh KOMITO3UIMH, B KOTOPBIX MOJisipHOE cooTHoueHne Si0,/M,0,
rae M sBiAETCS INENOYbI0, OOBIYHO KajHeM WIM HAaTPHEM, WIM COYETaHHEM HX IBYX,
SBJIIETCSI OTHOCUTENBHO BBICOKMM (T. €. Bblle 4). B mpeamodtuTenbHOM BapHaHTe
OCYILECTBJIEHUS CJION BCIYYMBAIOLIErocss MaTepuana BO BTOPOM aJbTEPHATUBHOM BapHaHTe
HACTOSIIEro  HM300peTeHHs: OCHOBAH HAa THIPOCHJIMKATAX  IIEJOYHBIX  METAJJIOB,
NPEANOYTUTENBHO ¢ MOJISIpHBIM oTHOIEHHeM Si0,/M»O ot 3 o 8. bonee npeanodYTuTensHO
OHO COCTaBJIIET 10 MeHblIeH Mepe 4, Hanboyee MPEeANOYTHTEIBHO N0 MeHbInel mepe 4,5.
Bonee npennouTHTEIHHO OHO COCTABIISIET He OoJiee 6, HanboJee MPEeNNOUTHTEIBHO He Ooee
5,3.

[70] Croli KOMIIO3ULIMM THAPOCUJIMKATA INEJIOYHOTO METajjla TMOJY4YarT U3 CMECH

NPEAMCCTBECHHUKOB TUAPOCUIIMKATA MICJIOYHOI0 METaljla, TaKXKE B paBHOI\/'I CTCIICHU
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MMEHYEMOH  CMECBI0  MpPEAIIeCTBEHHUKOB  cuiukata. g [odyd4eHust  CMecHu
NPEAIIECTBeHHUKOB CHJIMKATA, NPEIHA3HAYEHHOW Ui 3aJIUBaHUsI B O00BEM Vi COTJIacHO
BTOPOMY QJIbTEPHATUBHOMY BAapUAHTY HACTOALIETO H300PETEHHs, MPEANOYTUTENHHO
HAa4YMHATh C CYCIEH3UN KOJJIOMJHOIO KpEeMHe3eMa U Leno4yHoro rugapokcupaa. Ilocnepnuin
umeeT GopMy pacTBOpa WJIM MO MEHbIIEH Mepe YaCTHYHO MMeeT (OpMY TBEPHABIX I'PaHYI,
9YTOOBI HACKOJIBKO BO3MOXKHO OOJIbIIIE OTPAHUYHUTh COAEPIKAHNUE BOIBI B CMECH.

[71] Ecnu cycnieHsum kpemHe3eMa, Kak MpaBmio, comeps:kat He Oonee 50 % mo Becy
KpPEMHE3eMa, KOMIIO3ULMH, IMOJyYeHHBIE TIOCPEACTBOM pEAKLUU 3THUX CYCHEH3UH CO
IIeJIOYHBIM TMJIPOKCUJIOM, MOTYT MMETh CYLIECTBEHHO MEHbIlee COAep:KaHUe BOJbL YeM Y
MPOMBIIIJICHHBIX CHJIMKATOB, M TMO3TOMY MMEIOT HaMHOro Oosblane oTHommeHus Si0,/M;0.
Ecnu jxe o SKOHOMUUYECKUM NMPUYUHAM MPEANOUYTUTENBHO UCIOJIb30BaTh, 10 MEHbLIEH Mepe
YaCTUYHO, POMBIIIJICHHBIE CHIIMKATHI, OCTAETCS HEOOXOANMOCTh B UX MOAU(DUKALIUN MyTEM
CYIIECTBEHHOro 1OOaBJEHUS KOJUIOWAHOTO KpPEeMHe3eMa Uil IOJIydeHHs CMeceid,
00JamaroImuX KEeNaeMbIMH MOJIIPHBIMH OTHOLICHUSIMH, 0e3 HeOOXOOMMOCTH B YAAJCHUU
W3JIIIHErO KOJINYECTBA BOABL

[72] Kpome Toro, oreepaeHue cMmecell MNPEAUIECTBEHHUKOB CHJIMKATA, B KOTOPBIX
UCIIOJIb3YETCsl CYCIEH3Usl KPEMHEe3eMa, TAKXKE€ 3aBHCHUT, [0 MEHbIIEH Mepe 4aCTH4YHO, OT
pa3Mepa HCIIOJIb3yeMbIX YacTHULl KpeMHe3eMa. B ofmem yBemuueHue pasmepa HacTHIL, B
ONIPENENIeHHBbIX Mpenaesaax, MO3BOJAECT 3aMEeMIUTh ciexuBaHue cmecu. Ilostomy nyrtem
YBEJIMYEHHUs] pa3Mepa 4YacTHULl KPEMHE3eMa MOXHO MOJYYUTh YMEHBIICHHOE COAEpP:KaHHE
BOJBL, TIPU 3TOM COXpaHssd HEOOXOOMMYIO BSI3KOCTb CMECH sl AalibHeHmer oOpaboTku.
OObIuHOE conep:kaHue BOZABI ISl CMeCEeH CO CTAHTAPTHBIM Pa3sMEpPOM YacTHULl KpeMHe3eMa
coctasysieT 44 %—55 % 1o Becy cMecel MpeAmeCTBEHHUKOB BCIYYHBAOIIETOCS MaTepHaa.
Cwmecn, comepxamue KpeMHE3eM C YacTHUIaMH OOJIBIIEro pasMepa, MOIyT JOCTHYb
3HAUUTEJIbHO MEHbIIEro cojep:kaHus Bonbl, 10 30 % mo Becy, OJHOBPEMEHHO COXpaHss
HEOOXOIMMBIE PEOJIOTHYECKHUE CBOMCTRA.

[73] OueBUIHO, UTO YBEJIMUEHNE pa3Mepa YaCTULl OTPAHUYEHO, TIOCKOJIbKY 32 MpeAeiaMu
OTIPENIEIICHHOTO pa3Mepa CMECH YK€ He IEMOHCTPUPYIOT TpeOyeMbIX ONTHYECKHX CBOWCTB,
B YaCTHOCTH Mpo3padHoCcTd. CIUIIKOM OOJbLINE pa3Mephbl YacTHL KPpeMHe3eMa MPHUBOIST K
paccemMBaHMIO CBeTa W 00pa3oBaHMIO 3aMyTHeHHs. Ha mpakTuke 4acTHLbI KpeMHE3eMa,
UCTIOJIb3yeMble Ui 0Opa3oBaHUS CMECHU MPENIIECTBEHHUKOB CHUJIMKATA, UMEIOT CPEeIHHM
nuamMeTp He MeHee 40 HM U NMPEeAnoUYTUTEIbHO He MeHee S0 HM. DTU 4aCTHIIbl TAKKE UMEIOT
CpeIHUE pa3Mepbl, KOTOpPbIE He MPEBbIIAIOT NpeuMyLiecTBEHHO 150 HM U MpeAnoYTUTEIbHO
130 M. OcoOeHHO MPeAnoYTUTENbHBIA CpeHNN AuameTp cocTasisieT oT 60 HM 1o 120 HM.
[74] OOBIYHO cMeCh MPEIIeCTBEHHUKOB CHIIMKATa UMEET COep KaHue BOIbI OT 44 % 1o
55 % mepen mocnenyromUM HEOOs3aTeNbHBIM 3TanoM neruapatanun. OnHAKO HaIudue
3TOTO0 OTHOCHUTEJBHO H30BITOUHOTO KOJHYECTBA BOIBI MOXKET IMPHUBECTH K OTCYTCTBHIO

KOI'e¢3un OCTCKJICHUS. HpI/I BOSI[GI\/'ICTBI/II/I CHJI CABUTA B IINIOCKOCTHU OCTCKIJICHHA CTCKIIAHHBIC
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MAHEeJH, ake MpHU OOBIMHON TeMIepaType, CKopee BCero OyAyT ABHraThCsl HABCTPeUy APYT K
npyry. bonee TOoro, BbICOKOE cOAep:KaHHE BOAbI TaKKe MOXKET CO34aBaTb OYEHb
HEOJHOPOAHYIO «IIEHY», YTO YXYAIIAeT IeJIOCTHOCTh BCIydMBaroLierocs: 0joka. Beicokoe
COZIepKaHWEe BOIBI B CJOE€ BCIyYMBAIOLIETOCS MarepHaja MOKET TpeOoBaTh YIPOYHEHHUs
3aIUThl KpaeB, YTOOBI MPENOTBPATHTh U3MEHEHHE C TEUCHHEM BPEMEHH, KOTOPOE SIBISIETCS
CJIEZICTBUEM, HallpUMeEp, MOCTENIEHHOTO BbICYIINBAHUS, TPOXOAIIEro OT 3TUX KPaes.

[75] IToaTroMy BO BTOpPOM albTEpPHATHBHOM BAapHAaHTE HACTOSINEro M300pEeTEeHUs Takas
CMeCh MPENIIeCTBEHHUKOB HEO0s3aTENIbHO MPOXOIUT Yepe3 3Tall YACTHYHOH JeTUAPATALINH C
OOCTH)KEHHEM YpPOBHSL conepkaHusi Boabl oT 35% pgo 48% mo Becy cmecu
NPEAIIECTBEHHUKOB CHJIMKATa, Tepea 3ajluBaHUEM B O0OBbEM BCIyYMBAIOIIErocs OJoka
BcnyunBaromerocs: 6moka. ConmepkaHue BOJbI COCTABISIET MPEANIOYTUTENIBHO 10 MEHbLIEH
mepe 40 %, Oonee mpeamnouTuTeNbHO Mo MeHbledl Mmepe 42 %. IlpeamodtuTeNnbHO OHO
cocrasiisieT He Oosiee 48 %, Oonee mpennouTuTeNbHO He Oosee 46 %.

[76] CMech mpeAlIeCTBEHHUKOB CHJIMKaTa BO BTOPOM ajbTEPHATUBHOM BapUaHTE
HACTOSIIEro M300peTeHnst OObIYHO CONEPXKUT OTBEPAWTENIH, TAaKKe W3BECTHBIE Kak
OTBEpP KAAIOIME BELIeCTBA WM CIIMBAIOIIME BelleCTBa. TepPMUHOM «OTBEPAUTENH, HIH
OTBEPKIAIOIIEEe BEINEeCTBO, WM CIIMBAIOINUE BEIIECTBa» OOBIMHO OOO3HAYAOT MPOIYKTHI,
CrocOOCTByIOIIME OOpa3OBaHMIO TeNis W3 CMECH TPEAIIeCTBEeHHUKOB CHIIMKata. B
0COOCHHOCTH OTBEPAMTENIN BBIOMPAIOT TaK, YTOOBI TOCHE HMX JOOABIEHUS K CMECH
MpELIeCTBeHHUKOB CUJIMKaTa CMeCh CaMOIIPOU3BOJIBHO OTBepjeBaia 3a CPAaBHUTEIbHO
KOPOTKOe BpeMsi, He TpeOys cymku. OTCyTCTBHE 3Tama CYIIKH SIBISETCS OECCIOPHBIM
MIPEUMYILECTBOM, MOCKOJIbKY CJIOH BCIyYHBAIOIErocs MaTepuana OYeBHIHO COXpPaHseT
OTHOCHUTENILHO BBICOKOE COZIepKaHUE BOJBI.

[77] Koraa cmech mpeamecTBEHHUKOB CUJIMKATa MOJydYeHAa M TOTOBA K 3aJUBAHUIO B
0o0BeM BCIydHBaIOLIErocst OJI0Ka, T. €. IMocie HeoOs3aTeIbHON YaCTHYHON AeTruApaTaluy, BO
BTOPOM aJIbTEPHATHBHOM BapUaHTE HACTOSIIErO M300pETEHHs], €€ KOMIO3HLHUS 110 CYIIECTBY
nofo0Ha KOMIIO3UIMU  CJIOSI  BCIYYHMBAIOLIEroCs MaTepuasa, IOJYYEeHHOTO IMOoCHe
OTBEpIEBaHUs] CMecH. JlefCTBHTENBHO, MOCIE TOTO Kak CMECh 3ajHBalOT B 00BEM
BCIYYHMBAIOIIErocsi OJIOKa, BBICBIXaHHWE IO CymecTBy He mnpoucxoaut. l[loatomy cioi
UIPOCUIIMKATA IIEJIOYHOIO MeTajla COIVIACHO BTOPOMY allbTEPHATHBHOMY BapHaHTY
HACTOSIIIEr0 U300peTeHUs PEAIOYTUTEBHO HMEET CoaepkaHue Boabl OT 35 % no 48 % mo
Becy cnosi. ConepskaHre BOABI COCTABIISIET MPEANOYTHTENBHO MO MeHbInel mepe 40 %, Gonee
NPEANOYTUTENBHO 10 MeHblnel mepe 42 %. IlpeamodyrurensHO OHO COCTaBisieT He Oosee
48 %, Oosee nmpennouTHTEIBHO HE Oonee 46 %.

[78] IIpennouTuTenbHBIMU CIOSAMU KOMIO3ULIMI THAPOCUIIMKATA LIEJIOYHOTO MeTajlia BO
BTOPOM aJIbTEPHATHBHOM BAapUAHTE HACTOSLIErO M300pPETeHUsl SIBISIFOTCS KOMITO3UIMU

TUAPOCUJIMKATA IMMEJOYHOro MeETajja, COACpXKallue CUIIMKATBI KaJlkusd W/ AIH HaTpusa ¢
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MoJIsipHbIM OoTHOIEeHUeM Si0,/M,0 B nuamna3oHe oT 3 10 8 U MMEIoIIHe CONEPIKAHUE BOJIBI
oT 35 no 48 Bec. % cnos.

[79] Crnoil Bcny4muBaroLerocss Marepuana, NOAXOAALINM Al BTOPOrO allbTepPHATUBHOTO
BapHaHTA HACTOSIINEro M300peTeHus, OOBIYHO MMEET TOJIIHMHY B aAuanazoHe ot 2 1o 30 Mm.
TonmmuHa NPEaNOYTHTENPHO HAXOAWUTCS B aAMamazoHe ot 3 go  15wmm, Oonee
MPEANOYTUTENBHO OT 3 10 8 MM. Huke 2 MM XapaKTepUCTUKH OTHECTOMKOCTH OrPAHUYEHBI,
a Bbile 30 MM [JONOJHUTENBHASI TOJIIMHA HE NPUBOJUT HHU K KAKOMY CYLIECTBEHHOMY
YIYYLIEHUK) XaPAaKTEPUCTUK OTHECTOMKOCTH, HO CKOPEE MOXKET NMPUBECTH K YBEIUYECHHUIO
HEJ0CTATKA MOJI3Y4YECTH.

[80] BcenyunBarommiicss ONIOK  OCTEKJIEHHsST COTJIACHO BTOPOMY  aJIbTEPHATUBHOMY
BApUAHTY HACTOSIIErO n300peTeHust COZIEPAKUT nepudepuiHyro pacropky
BCcnyunBaromerocss Onoka. llepudepuiiHas pacropka NPOXOOUT MO TMEPUMETPY MEXKIY
BHYTPCHHUMH TOBEPXHOCTIMU TAHEJIEH TPETbeM M UeTBEPTON CTEKIsIHHBIX naHeneit GP3 u
GP4 u nnoTHO npukienBaeTcs: K HUM. BMecTe ¢ yka3aHHBIMU BHYTPEHHUMH NOBEPXHOCTSIMU
naHeneld oHa oOpasyer odveM Vi BechydmBaromerocst 0joKa, KOTOPBIM OXBaTbIBAET CJIOU
BCIy4HBaromerocss Marepuana. llepudepuiinas pacnopka OOBIMHO COAEPIKUT OTBEPCTHE,
MO3BOJISTFOIEE 3aJTMBATh CMECh MPENLIECTBEHHUKOB BCIyYHBAIOIIErOCs MaTepuana B 00beM
BCIYYHMBAIOIIErocss OJoka. DTO OTBEPCTHE T'ePMETHYHO 3aKPBIBAIOT B KOHIE MpOLEcca
WU3TOTOBJICHUSI.

[81] B cBoeil pomu mopmepskaHUsl CJIOS BCIYYHBAIOIIErOCS Marepuaja BHYTPH Vi
nepudepuiiHas pacropka, pasyMmeercsi, AOJUKHAa oOOecreuuBaTh HaUIekKallue CBOWCTBA
FePMETHUYHOCTH, TI0 MEHbLIEH Mepe BO  H30eKaHHEe  BBICBOOOXKIEHHS  CMECH
MPEALIECTBEHHUKOB BCIy4YMBAIOLIErOCsl MaTEPUAIa U MOJYYEHHOIO CJIOSI BCIyYUBAOLIErOCs
marepuana. Takxke HeoOXOAMMO, YTOOBI  Marepuan nepudepuiiHOH  pacmopKu
BCIYYHBAOIIETrocs: OJIOKa He U3MEHSUICA HU U3-32 KOHTAKTa CO CMECHIO MPENIIeCTBEHHUKOB
BCIYYMBAIOLIETOCsl MaTepUaia, HU U3-32 KOHTAKTa CO CJIOEM BCIYYUBAOLIETOCs MaTepuana.
B wactHOCTH, OH HE MOJIKEH HU3MEHATHCS HU KOMIIO3HMLMEN THAPOCWIMKATA ILEJIOYHOIO
METajula, KOTOpas, KaKk M3BECTHO, SBJISIETCS CHJIBHO OCHOBHOHM, HHM OpPraHUYE€CKUM
TUAPOreNieM, KOTOPBIN, KaK W3BECTHO, SIBJIAETCA KHUCJIOTHBIM, HU HX COOTBETCTBYIOILIUMU
CMeCsSMU TIpeAlIeCTBeHHUKOB. llepudepuniiHas pacnopka BCIyYHBAIOIIETOCsS OJIOKa TaKKe
JOJDKHA KPETIKO MPHUKJIEUBATHCSA K CTEKJITHHBIM MAHEJsIM, YTOOB!I MPOTHBOCTOSATH BO3MOYKHOHN
nepopmaunu FR-VIG BcnenacTBue NMOTEHIHMATBHON MOJI3YYECTH CJIOSI BCITyYHBAIOLIETOCS
MaTepuaia ¢ TCHEHUEM BPEMEHHU.

[82] IIpumeprl mnepudepuiHbIX PaCOPOK BKIKYAIOT METAJUTMYECKYI PaCIOpPKY,
KepaMHUYECKYI0 PACHOpPKy, CTEKJISIHHYI0 pPAaclOpKy, TMOJHMEPHYK paclopKy H HX
KOMOWHAIIUH UM KOMITO3UTHI.

[83] [TonumepHbie nepudepuiiHple pacropky BKIOYAIOT CMECh MOJMU300yTUIIEH-OYTHIL,

3KCTPYAUPOBAHHOE OyTHIIKay4yKOBOE VIJIOTHEHHUE, CUJIMKOHOBBIN Kay4yK,
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MOJIMMETUIIMETAKPHIIAT, TIOJUKAPOOHAT, MOJUCTHPOJI, MOJHAMHUI, CIOXKHBIA MONMM3PHUP U UX
CMeCH WJIM KOMOWHAIIHH.

[84] Cwmech mommn300yTHIIEH-OyTHIT (TaKkKe N3BECTHAS KaK TEPMOIUTACTUYHAS PACIIOPKa,
wii TPS) unn skcTpyanpoBaHHOE OYTHIIKAyYyKOBOE YIUIOTHEHHE 00JIaqar0T MPUCYIIUMHU UM
repMeTUYHbIMU U KJIeHWkumu  cBodictBamu. OHM  mpeasarailoT  NPEUMYLIECTBO,
3aKJIIOYANOIIeecss B OOECIEYeHWH XOPOLIero MPWIMMAHUS K CTEKISIHHbIM MaHeIsIM U B
KOMIIEHCAIIUK HEPOBHOCTEH IUIOCKOCTH 3THX TMaHenel, TakuM obpasoMm obecrednBast
xopoiuee ymioTHeHHMe. OHM Takke IMpenararoT MPEeUMYLIECTBO, 3aKJodarolieecs B
npucnocabiuBaHUM KO  BCEM  BO3MOXKHBIM  (popmam. UroObl  mpumath  TakuMm
TEPMOIUIACTHYHBIM PACTIIOPKaM WM 3KCTPYAHUPOBAHHOMY OyTHIIKAYYyKOBOMY YIUIOTHEHHIO
XOpPOIIYK)  YCTOHYMBOCTh K Y®D-U3JIy4eHHIO U JOCTATOYHYK) JKECTKOCTh, UTOOBI
NOAJEPKUBATh PACCTOSIHUME MeEXAY CTEKISIHHBIMU [aHeNsAMH, HMX HHOIZA YCHUJIMBAIOT
Pa3JIMYHbIMU HAIMOJHUTENSIMH, BKJIIOYas TEXHUYECKUH YTJIepoA, MUHEpaJIbHble MOPOIIKH,
TaKHe KaK CTEKJISIHHbIE TIOPOILKH.

[85] CuIMKOHOBBIE Kay4yKH CYIIECTBYIOT KaK aJbTEPHATUBBI OyTHJIKAydyKam st
YIY4LIEHHON XUMUYECKOW YCTOMYHUBOCTH B IEJIOYHBIX YCIOBUSIX.

[86] Cpenn monmumepHBIX TepUpEepUiHBIX PACTIOPOK HEKOTOPBbIE MOTYT 00eCHeunThb

2

MIPO3PAYHOCT  BIOJb  KpPaeB  OCTEKJIEHMs, HAaNpuMep Te€, KOTOpble  COAEpKaT
nomuMmeruiaMerakpunatr (PMMA), nonukapOOHAT, MOJUCTUPOJ, MOJHAMUI WM CIIOKHBIHA
o3 Gup.

[87] Hpyrue noaxonsmue nepudepruifHble paciopKy BCIYUHUBAOLIET0OCs OJI0Ka OTIHCAHBI
B nokymernte W(02009/007452, rae pacriopka W3roTOBJIEHA U3 JKECTKOTO MIIH TIOJY’KECTKOTO
MarepHala, yCTOHYMBOTO K CHIIMKATY LIEJIOYHOrO MeTajula, U o0pasyeTr mpo¢uib, B KOTOPOM
0 MeHbIIell Mepe 4acTd, oOpaleHHble K CTEKJSIHHBIM IAHENsIM, MOKPBITHI KJIEEM, TaKikKe
YCTOMYMBBIM K CUJIMKATY LIEJTOYHOrO METAJIA.

[88] Meramndyeckne, KepaMHYeCKHe WM CTEKJsIHHbIE TNepu(epuilHble pacrlopKu
ABJIIIOTCST QoJiee )KeCTKUMHU MaTepuaiaMi. MeTaluiniecKie pacropku HMEIT KO3 PUIHEHT
TEIUIOBOTO PACLIMPEHUS], KOTOPBIN CYLIECTBEHHO OTINYAETCsl OT UMEIOLIEroCs! Y CTEKIISTHHBIX
naHesne, 1 OHM 00JaJar0T BBICOKOW TEIUIOTPOBOAHOCTHIO. [10 3TOW MpHYMHE TakKe MOTYT
HCIIOJIb30BAaThCsl PACMOPKH, M3TOTOBJIEHHBIE M3 KEPAMHUYECKOIO MaTepuana, HUMELIEero
k03¢ puumeHT pacmmpenus, NTOoAOOHBIH NMEIEMYCsl Y CTEKSIHHBIX TaHeNeH, WU Jaxe
CTEKJITHHas1 paclopKa.

[89] B cnyvasx, xorma nmepudepuiitnas pacrnopka He o0NafaeT NMPUCYIIUMHU KIEHKUMHU
cBOWicTBaMH, TiepBOoe TnepudepuiiHoe VIUIOTHEHHE JOJDKHO IUIOTHO — TPUKJIEHBATH
nepudepulinyro paclopky K CTEKJISSHHbIM maHensiM. llepBoe mepudepuiiHoe yrIoTHEHUE
coenunHseT nepuepuiiHy0 pacropKy C BHYTPEHHHMH MOBEPXHOCTSIMU MaHENeH TpeTbell u
yerBepTol crekisiHHbIX naHeneli GP3 u GP4. IlepBoe nepudepuiiHoe yIUIOTHEHHE MOXKET

OBITH HEMPO3pavHbIM HUJIU IMTPO3PAYHbIM, UJIU MMOJYIIPO3PavYHbIM.
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[90] IIpumeprl mepBoro mnepudepuiftHOTO YIUIOTHEHHS BKIIOYAIOT TMOJIMU300YTUIIEH,
CUJIMKOH, aKPWJIOBYIO CMOJTY, STIOKCUAHYIO CMOJTY, OJUYPETAHOBYIO) CMOJIY U UX CMECH HJIU
KOMOHWHAITUH.

[91] B nononHeHue k posu, 3aKIIOYAIOLIEHCS B MOAACPKAHUU CJIOS BCIyYHBAIOLIETOCS
Marepuaia BHYTpH oObeMa BCHydHBaromerocs Ojoka, mnepudepuiiHas pacmopka
BCIYYHMBAIOIIETrOCs OJIOKa TaK)Ke OJDKHA 3aIMINATh CJIOW BCIYYHBAIOLIETOCS MaTepuana OT
BHEIIHUX BO3ACHUCTBHUI, KOTOpPble MOTYT H3MEHUTb CBOMCTBA, OCOOEHHO ONTHYECKHE
cBOMCTBAa. KOMIIOHEHTHI CUIMKATOB YyBCTBUTENBHBI K BOBMOXKHOMY MEPEMEIIEHUI0 BOABI U3
BHeIIHeH artMocdepsl. JlokampHOEe W3MEHEHHE COAEP)KAHUS BOIBl B CHIIMKATE MOMKET
NPUBECTH K MIOMYTHEHHUIO Ha Mepu(epr OCTEKICHHS.

[92] Takum o0Opa3oMm, MOKeT OBITh MPEJOCTABIIEHO BTOpOE NepudepuiiHoe yIjJoTHEHUE,
9YTOOBI 3aKPBIBATh KPasi OCTEKJICHUsS MaTEPHAJIOM, KOTOPBII MPeAOTBpalaeT MPOHUKHOBEHNE
BOJSTHOTO Mapa.

[93] IIpumeprr BTOpOro mnepuepuiHOrO YIJIOTHEHHS BKIIOYAIOT MOJUHU300YTUIIEH,
CHJINKOH, TOJUCYNb(GUA, TMOJUYpeTaH WJIM HX CMeCH WM KoMOmHaumu. Moker
NPEANOYTUTENBHO OBITh BBIOpPAH MONHMCYIb(PUI, TaK KAK OH XOPOLIO NPUKIIEHBAETCS K
CTEKJITHHBIM TIAHEJISIM U COBMECTHM C APYTUMH MaTepuaiaMu nepudepuitHoi pacropKu.

[94] HekoTopble cMONBL, Takue Kak MOJUM300YTHIIEH, MOTYT OBITh THPUTOAHBIMH B
Ka4eCTBE MEePBOro nepu(pepuiftHOro yIIOTHEHUS HITH BTOPOro nepu(epHifHOTO YIIJIOTHEHHS B
3aBHCHUMOCTH OT UX MOJIEKYJSIPHOTO B€CA, KaK XOPOLIO HM3BECTHO CHELUATIUCTY B AAHHOU
00J1aCTH TEXHHUKH.

[95] B mo0oM wu3 mepBOro M BTOPOro aJbTEPHATUBHBIX BAPHUAHTOB HACTOSIIETO
n300peTeHus, KOrzma CJOW BCIYYMBAOLIETOCS MaTepuaia MPEACTaBisieT COOOH  Cioi
KOMIIO3ULUU TUAPOCUINKATA LHIEJIOYHOIO METaJula, TO B KOMIO3ULUNA MOTYT MPUCYTCTBOBATh
pa3nu4Hble NOOABKH, TaKHE KaK IMOJIMOJBL, ¥ B YACTHOCTH STHJICHTIHMKOIb WM TJIULEPOIL.
Ilonmuonsl  mpenHa3sHadeHbl O KOMIIGHCAlUM  HEAOCTATOYHOM  IUIACTUYHOCTH
TUAPOCUIMKATOB IIEJIOYHBIX METAIJIOB. B mepBOM anbTepHATMBHOM BapHAaHTE HACTOSILIETO
H300pEeTEeHUs] TOJMOJIBI  OOBIMHO TIPUCYTCTBYIOT B CJIO€ KOMIIO3ULIUH THIPOCHIINKATA
LIeJIOYHOTO MeTajula B KOHLeHTpauuu ot 0 1o 22 Bec. %, ansrepHaTuBHO OT 3 10 18 Bec. %
KOMIIO3ULIMK CHJIMKaTa. BO BTOPOM ajbTepHATUBHOM BapHaHTE HACTOSILEr0 H300pETEHHS
MIOJIHOJIBI OOBIYHO MPUCYTCTBYIOT B CJI0€ KOMIIO3UIIUH THAPOCHIIMKATA IEJIOYHOTO METAIIA B
KOHLeHTpauuu B auamna3zoHe oT 0 mo 20 Bec. %, anmprepHatuBHO OT O nmo 10 Bec. %,
anbTepHATUBHO OT 3 710 8 Bec. %o KOMIO3UIIMU CUJIMKATA.

[96] B mo0oM wu3 mepBOro M BTOPOro aJbTEPHATUBHBIX BAPUAHTOB HACTOSIIETO
nu300peTeHus] CIOH KOMITO3UIMH THUAPOCHIIMKATA MIEJOYHOTO MeTajla TaKXKe CONEPIKUT
apyrue 100aBKH B MaJIbIX MPOIMOPLIMSIX, TAKHE KaK BELIECTBA, CTAOMIM3UPYIOLINE CHITMKATHI.
910

00pa3oBaHUIO PETryJSIPHON TMEHBI, WM TMOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, KOTOPBIE

HATpuUMep, TMpPOAYKTBl a30Ta (MOUYEBHMHA, AMHHBL..), KOTOPbIE CIIOCOOCTBYIOT
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CHOCOOCTBYIOT CMAQuUMBAHUIO CTEKJSIHHBIX TMaHEJIeH, C KOTOPBIMH KOHTAaKTHUPYET CJIOU
KOMIIO3ULUN TUAPOCUIIMKATA ILIEJOYHOro MeTtauia. IIpenMylnecTBeHHO ClIOH KOMIO3ULIUU
THIPOCHIIMKATA IIEJIOYHOTO METajlia COAep KUT ruapokcuy terpamermaammonusi (TMAH) ¢
conepxanueM He Oosee 2 Bec %o KOMITO3ULINH CHIIMKATA.

[97] B mo0oM wu3 mepBOro M BTOPOro aJbTEPHATUBHBIX BAPUAHTOB HACTOSIIETO
nu300peTeHus] sl YIYYIIeHUS MPUKIEHBAHWS CJIOs BCIYYHBAIOLIErOCS Marepuaja K
CTEKJITHHBIM IaHeJIIM MOTYT MPUCYTCTBOBAaTb YCWIMTENN aAre3WH, TaKUe Kak, Hampumep,
CHJIaHBI U (PYHKIIMOHATM3UPOBAHHBIC CHIIAHBI, TAKHE KAK AaMUHOCHIIAHBI.

[98] HUcnonp3yemass B HacTosieM H300peTeHun (POpMyIHpOBKAa «B KOHTAKTE C» He
UCKJTFOYAeT HAJTUYUS TOKPBITHS, MOAOOHOTO ONMUCAHHBIM BbIIE (HANMpPUMEp, C HU3KOH
U3JIy4aroLIe COCOOHOCTBIO, COMHLE3AIUTHOTO MMOKPBITHS, SMAJHN), HIIH YCHITUTENS aare3uu
HA MOBEPXHOCTH CTEKJIIHHOW MaHENH, KOTOPbIE B TaHHOM JOKYMEHTE PACCMAaTPUBAIOTCA KaK
4aCTb CTEKJITHHOW MaHENH.

[99] Hacrosmmii  y3em1 OrHECTOMKOIO BaKyyMHOIO HM30JSILUOHHOTO — OCTEKJIEHUs
JOTIOJIHUTEJIBHO COAEPKUT OKPYKAIOLYI JUCTAHLIHOHHYIO PAMKY, PACIOJIOKEHHYIO MEXAY
BHEIIHEIl [OBEPXHOCTbIO TMaHenu BTOpoN crekisiHHOM mnaHenn GP2 wu  BHewHel
MOBEPXHOCTBIO MaHeNu TpeTbel crekisHHOM mnaHenn GP3 mo ux mnepumerpy u
MOANEPKUBAOIIYI) PACCTOSIHUE MEXAY HUMH, IPHU 3TOM OKpPyXKarolas AUCTAHLHUOHHAs
paMKa M yKa3aHHbIE BHEIIHHE MOBEPXHOCTH MaHeJel 00pa3yloT BHYTPEHHEE MPOCTPAHCTBO
Sp.

[100] Oxpy:xaroias IUCTAaHIIMOHHAS paMKa O3HA4aeT JKECTKUI 3JIEMEHT, PacIoJIO’KEHHBbIN
MEXKAY CTEKJISTHHBIMH MaHEJSIMU, KOTOPBIM YIAEPKUBAET UX HA ONPEAECNICHHOM PACCTOSHUU U
KOTOPBII MPOXOINUT BIOJb KPAaeB OCTEKICHHUS, 00pa3yst BHyTPeHHEE MPOCTPaHCTBO (Sp).

[101] B cBoeit ponum mnoxanepskaHUsl BHYTPEHHETO MPOCTPAHCTBA Sp OKpY’KaroIas
OVCTAHIIMIOHHAS paMKa, pasyMeeTcs, MOJDKHAa o0OecrednBaTh HaJUIeXKalue CBOWCTBA
FepMETUYHOCTU. [l  OKpyKaroled OUCTAHLIMOHHOM paMKH  sBJISIETCS. KPUTUYHBIM
NPEAOTBPALEHNe BBICBOOOXKACHHE Tra3a W3 BHYTPEHHEro NPOCTPAHCTBA Sp W TakKxKe
MpPeAOTBPalleHUe IPOHUKHOBEHUs BOJSHOIO Mapa.

[102] Oxpyxaromas AMCTAHIMOHHAS paMKa OOBIMHO TMPEACTaBIsET COOOH OOBEKT
YIUIMHEHHOW (OPMBI M TIOCTOSIHHOTO TIOMEPEYHOTO CEYESHHs, KOTOPBIA IMOAAEP KUBAET
PacCTOsTHUE MEXKIy BHEIIHEW MOBEPXHOCTBHIO MaHENH BTOPOW cTekisiHHOW maHenun GP2 wu
BHEIIHEH TOBEPXHOCTBIO TAaHEIN TpeThel crekisiHHoN manenu GP3 mo ux mepumerpy.
Oxpy>karomast TUCTAHIIMOHHAS PAMKA MOYKET OBITh CIIOLIHBIM HMJIIH MOJIBIM 3JIEMEHTOM.

[103] [Ilpumepb! OKpyXaroUmed AUCTAHUUOHHOW pPaMKHM BKJIIOYAOT METAININYECKYHO
PacnopKy, KEpaMHUYECKYI0 PacloOpKy, CTEKJISHHYIO PACHOPKY, NOJMMEPHYK) PACIOPKY U HX
KOMOWHAIIUH UM KOMITO3UTHI.

[104] Ilpumepbl  HONMMEPHONW  OKpYyXKAaKOLIEH  pacmOpKH  BKJIKOYAIOT  CMECh

NOJMMU300yTHIIEH-OyTHII,  OyTHJIKAydyKOBOE  YIUIOTHEHHME,  CHJIMKOHOBBIH  Kayd4yk,
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MOJIMMETUIIMETAKPHIIAT, TIOJUKAPOOHAT, MOJUCTHPOJI, MOJHAMHUI, CIOXKHBIA MONMM3PHUP U UX
CMECH WJIU KOMOWHALINH.

[10S] JlonmonHHUTENBHBIE NpPHUMEpPbl MNOJUMEPHON OKPYKAOLIEH PpacloOpKH BKIHOYAKOT
Npo3payHble JKECTKHE MaTepuaibl, Takue Kak nomuMmerwiaMmerakpmiar (PMMA),
NOJMKApOOHAT, TOJUCTUPOJ, TOJHAMHUA WM CIOXKHBIA MONUIPHUP, KOTOPbIE MOTYT
of0ecrieunTh TMPO3PAYHOCTb BIOJb KpaeB. JTO Oojee KECTKHE MaTepHasbl, dYeM
S3KCTPYAUPOBAHHBIE TOJIUMEPBI.

[106] Merannuyueckue, KEpaMHUUECKUE WM CTEKJISTHHBIE OKPY’KAIOLIUE PACHOPKU TAKKe
SBJIIIOTCS O0JIee JKECTKUMH MaTepHaIaMu.

[107] Ilpumepnl MeTaUIOB BKJIKOYAIOT OLMHKOBAHHYK) CTajlb, HEPKABEHOLIYIOD CTallb,
AJFOMUHUEBBIN CILJIAB.

[108] IIpumepsnr KOMITO3UTHOU OKpYy>Karolen pacrnopku BKJIFOYAIOT
TIOJIUTTPOTTUJICH/ HEPIKABEIOIYIO CTaJIb.

[109] Oxkpyxaromast IUCTAHUIMOHHAS paMKa OOBIYHO MOXKeT ObITb obecreueHa
BJIArONOIIOTUTENIEM WM BJIArONOTJIOMAOIUM MATEPUATIOM.

[110] Korma okpyxaromiasi AHCTAHLIMOHHAS paMKa MPENCTaBjsieT COOOH MO0 pPaMKy,
BJIATOTIOTJIOMIAOIIMI MaTepral OyaeT 1o MeHbIIeld Mepe YaCTUYHO 3aIONHSTH I0JIOe
npoctpaHcTBo. [IprMepamu BIaromoroUarIiiX MaTEPUAIOB, CIIOCOOHBIX 3aMOJIHATH MOJIOE
MIPOCTPAHCTBO, SIBJIAIOTCS] CUJIMKATreJI U MOJIEKYJIAPHBIE CUTA.

[111] Korma oxpyskaromasi TUCTAHIIMOHHAS paMKa TPEACTaBIseT COOOH CIUIOIIHYIO
MOJIMMEPHYIO PAMKY, BJIATOMOTJIOMAOIINI MaTepHal MOKET ObITh BKIIOYEH B ITOJUMEPHYIO
matpuny. IIpumepoM Takoro BIArONOTJIOIIAKOIIETO MOJUMEpPA SBJAETCS IMOJHMMeED,
COAEp KALIUN HHTETPUPOBAHHOE MOJIEKYJISIPHOE CUTO.

[112] BayTpeHHee NPOCTPAHCTBO Sp IPAHUYUT C OKPY’KaroLel AUCTAHIIMOHHON paMKoOi U
MOKET OBITh 3aMOJHEHO Ta3oM. ['a3 BHYTPEHHEro MPOCTPAHCTBA OOBIYHO SIBJISETCS
UHEPTHBIM Ta30M, CIIOCOOHBIM BBIMOJIHATE TEIUIOM3OJSILIHMI0 OCTeKJieHus. BHyTpeHHEe
NPOCTPAHCTBO Sp MOXKET OBITH 3alOJIHEHO 10 MEHbLIEH Mepe OJHHUM U3 CYXOro BO3JyXa,
a30Ta, aproHa, KCEHOHA, KPUNTOHA WK UX cMeceil. OOBIYHO BHYTPEHHEE NMPOCTPAHCTBO Sp
MOJKeT OBbITh 3aIOJHEHO 10 MEHbINEH Mepe OJHUM U3 CyXOro BO3/yXa, aproHa WM CMECH
BO3AYX © aproHa. lIpeuMyIiecTBOM HACTOSINEro W300pPETeHUsl SBISETCS TO, YTO
XapaKTEPUCTUKHU TEIUIOU3OJSIUUU  OCTEKJICHUsS] SIBJSIIOTCS MEHEee UYBCTBUTEJBHBIMU K
COZIep>KaHUIO Ta3a BO BHYTPEHHEM MpocTpaHcTe Onaronapst Hamnmuuto VIG. Kak cnencreue,
yTeYKa ra3a Ha MPOTSDKEHHE CpPOKa CIY)KObI OCTEKJIEHHs] HE OKa3blBa€T CYIIECTBEHHOTO
BIVMSIHUA Ha €ro (PYHKLUHIO TEIUIOW3OJILUM WJIM TeIUIOBble XapakrtepucTuku. Ilo Toil ke
NPUYNHE APYTHUM MPEHMYLIECTBOM SIBJISIETCS TO, YTO MOYKHO HCIIOJIB30BaTh OoOJiee TOHKHE
OKpY’KaroIlHe Pacropku, oOpa3yrollne MEHbIINE BHYTPEHHHE MPOCTPAHCTBA Sp, 4eM IS
CTaHOAPTHOTO MHOTOKPATHOTO OCTEKJIeHHs, Oe3 3HAYMUTENbHOTO YXYALICHHS TETUIOBBIX

XapaKTePUCTUK OCTeKJIeHMsl. TakoH y3esl MO3BOJISIET YMEHBIIWUTh IMIUPUHY pPambl IO
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CPaBHEHHIO CO CTAaHAAPTHBIM TPOWHBIM OCTEKJIEHUEM, [UIsl YJIy4lLIeHUs TeIJIOBBIX
XapPaKTEPUCTHK M TEM CAMbIM YMEHbLIEHHs OOIIel CTOUMOCTH.

[113] Oxpyxaromas AHCTAHIIMOHHAS paMKa MOKET Oo0NagaTh TAaKUMHU —KJICHKUMH
CBOWMCTBAMH, 4YTO OHA IIPHUKJIEUBAETCS HEMNOCPEACTBEHHO K MOBEPXHOCTSIM CTEKJISTHHBIX
naHeNe, KOHTakTUpyroumx ¢ Hei. Hampumep, cmech mnommuzoOyTuieH-OyTui (Taxke
M3BECTHAs KaK TEPMOIUIACTHYHAs pacnopka, win TPS) wnu GyTunkay4ykoBoe YIUIOTHEHHE B
SKCTPYIUPOBAaHHONW (opMe o0O0Namar0T NPUCYIIMMH UM TE€PMETHYHBIMH M KJIECHKUMHU
cBoiictBamu. OHU IpeUIaraloT MPEeUMYIIECTBO, 3AKIIOYANOIIEeCs] B 00ECIIEUeHHH XOPOLIEero
NPWININAHUSA K CTEKJSIHHBIM IAHEISIM M B KOMIIEHCALlUH HEPOBHOCTEH IUIOCKOCTU 3TUX
naHenei, tTakuM oOpa3oM obecreunBas xopomree yrioTHeHHe. OHU TakkKe MpeiararoT
NPEUMYIIECTBO, 3aKJIIOYAIONIEecs] B IMPHCIIOCA0NMBAHUN KO BCEM BO3MOXHBIM (popmam.
UroObl mpuaaTe TaKUM TEPMOIUIACTHYHBIM  PACIOpPKaM MM SKCTPYAUPOBAHHOMY
OyTHJIKAyYyKOBOMY  VIUIOTHEHUIO XOPOINYED)  YCTOHYMBOCTH K  YD-U3Ny4eHHIO U
IOCTaTOYHYI0 JKECTKOCTb, YTOOBI MOAAEPIKHBATH PACCTOSIHHE MEXIY CTEKJSTHHBIMHU
MAHEISIMH, WX WHOTAA YCWIMBAKOT PA3JINYHBIMU HAINOJHUTENSAMH, BKJIKOYasl TEXHUYECKUN
yIJIEPOA, MUHEPAJIbHBIE TOPOLIKY, TAKUE KAK CTEKJITHHBIE TIOPOLIKH.

[114] B ppyrux cnyyasx, €ClOH OKpyKaromas IUCTAHLIMOHHAs paMKa He oOnagaer
CBOWCTBAMU MPIIIUNIAHUS, HEOOXOIMMO OKPYKAroIlee YIUIOTHEHUE.

[115] Oxkpyxarouiee yrjOTHEHHE PACIOJIOKEHO BOKPYT BHYTPEHHErO MPOCTPAHCTBA,
obecrieunBasi TEPMETUYHOCTh U BHOCS BKJI4J B MEXaHHYECKYIO MPOYHOCTh KOHCTPYKLIHH.
Oxpyxaroliee YIJIOTHEHHE MOXET ObIThb COYETAaHHEM [0 MEHBLIEH Mepe IBYX pPa3HbIX
ymioTHeHuil. IlepBoe Okpyxaromiee yIDIOTHEHHE MOKET IPUCYTCTBOBATb HA KaKAOHU
MOBEPXHOCTHU CONPSDKEHUST MEXAY OKPY’KAKOIIEH pAaCcIOpPKON U CTEKJISHHBIMU INMAHEISIMU U
CIIY>KMTb JUJIsl IPUKJIEHBAHUsl PACHOPKU K CTEKJISHHBIM MaHesiM. DTO MepBOE OKpyKaroliee
YIUIOTHEHUE MOKET CIYXKUTb JJIs1 HEMPOHULAEMOCTH AJI BO3AyXa U HEMPOHULIAEMOCTH AJIs
BOJSIHOTO napa. BTopoe okpyskaroiiee yHnjiOTHEHHE MOKET MPUCYTCTBOBATb MEXAY IBYMsI
CTEKJITHHBIMU JIUCTAMH M TOKPBbIBATH PACIOPKY OCTEKJICHUS U TepBoe mnepudepuiiHoe
YVIUIOTHEHUE B HANpaBIEHUM HApyXy. OTO BTOpPO€ OKpYyXKarollee YIUIOTHEHHE MOXKET
CIYXKUTb JJII HENPOHULIAEMOCTH [JIsl BO3AyXa BHYTPEHHErO0 MPOCTPAHCTBA M IJA
MEXaHIMUYECKOH ONOophI OCTEKIeHHs1. BTopoe okpy:karoliee yIIOTHEHHE OOBIYHO UMEET OUYEeHb
XOPOUIYI0O MEXaHUYECKYH MPOYHOCTh, B TOMOJHEHNUE K CBOMCTBAM BOJOHENPOHHULIAEMOCTU U
BO3YXOHENPOHULIAEMOCTH U MPUKJIEUBAHUS K CTEKILY.

[116] Oxpyxaromiee yIJIOTHEHHE MOXKET OBITh HEMPO3pPauHbIM WJIM TPO3PAuHBIM, HIIH
MOJIyIIPO3PAYHBIM.

[117] Ilpumepbl MaTepuasoB NEPBOTO  OKPYXKAKIIErO  YIUIOTHEHHs  BKJIKOYAOT
NOJMU300YTHIIEH, CHJIMKOH, aKPWJIOBYKD CMOJIY, SMOKCHIHYK) CMOJY, IOJHYPETaHOBYIO

CMOJIYy U UX CMECHU U KOM6I/IHaLII/II/I.
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[118] Ilpumepbl MaTepuasoB BTOPOrO  OKPYXKAOLIErO  YIUIOTHEHHsI  BKJIHOYAIOT
NOJMU300YTHIIEH, CUIIMKOH, MOJUCYIb(UL, TIOMUYPETAH UM UX CMECH W KOMOWHALIHH.
[119] IlepBoe u BTOpOE OKpYXKAOIIHUE YIUIOTHEHUS MOTYT COOTBETCTBEHHO OBITh
NOJOOHBIMH WJIM OTJMYHBIMU OT TIEPBOTO W BTOPOro mnepuepuiHbIX YIJIOTHEHHUH
nepudepuiinoii pacropku IU, o6CyKI€HHBIX BbILIE.

[120] HexoTopble CMOJIBI, TakH€ KakK MOJHU300YTHIIEH, MOTYT OBbITh NPHUTOJHBIMH B
KAa4eCTBE IEPBOr0 OKPYKAIOLIETO YIUIOTHEHHUS WM B KadeCTBE BTOPOTO OKPYKAFOIIErO
VIUIOTHEHUS B 3aBUCUMOCTH OT HX MOJIGKYJIPHOTO Beca, KAk XOpOIIO W3BECTHO
CHEeLHATHNCTY B JAHHOHW 00JIaCTH TEXHHUKH.

[121] IIpouecc ycranoBkn VIG M H30JSIMOHHBIX OJOKOB OCTEKJIEHHS] SKBHUBAJICHTEH
CTaHIAPTHBIM CIIOCO0AM YCTAHOBKH, UCTIOJNB3YEMBIM JJISI OOBIYHBIX CHCTEM MHOTOCIIOHHOTO
OCTEKJIeHHs1, 1 He OyJIeT OMUCaH B JTAHHOM JJOKYMEHTE.

[122] Ha d¢ur.1la u 1b npenocraBieHbl WIIOCTPAUUNU BAapUAHTA OCYLIECTBIICHUS
HacTosimero w3odperenus, B kotopom FR-VIG (10) comepxkutr omun VIG, TpeThro
crexsiHAy0 naHenb GP3 u ogun IU (100). VIG comep:kuT MEpBYK CTEKJISHHYIO MaHEeNb
GP1, umeromyo BHYTPEHHIOI MOBEPXHOCTH (11) maHenn M BHEIIHIOK MOBEpXHOCTH (12)
NAHENH, U BTOPYIO CTEKISIHHYIO maHenb GP2, uMermy BHYTPEHHIOW MOBEPXHOCTH (21)
NAHEJN W BHEIIHIO MOBEepXHOCTh (22) manenn. Ha BHyTpenHel noeepxHocTH (21) manenu
GP2 mpenycmotpeno mokpeitue (8). VIG HOMONHUTETHHO COAEPKUT HAOOP OTHENBbHBIX
noanopok (4), pacnonoxkeHusix Mexkay GP1 u GP2, nmonaep:KuBarommx pacCTOSTHUE MEKAY
HUMH U TePMETUYHO COCAMHSIOUIUM YIUIOTHEHHEM (5), YIUIOTHSIOIIUM PACCTOSIHUE MEXIY
GP1 u GP2 nmo ux nepumerpy. BHyTtpennmnit oovem V obpaszoBan GP1 u GP2 u 3akpsIT
repMETUYHO COEMHSIOMIM yIutoTHeHneM (5). BHyTpennue nosepxunocta (11, 21) naneneit
oOpaleHsl K BHYyTPEHHEMY 00beMy V.

[123] BcenyumBatomuiicst Onok (100) comep:kUT YeTBEPTYIO CTEKIsIHHYIO maHenb GP4,
UMEOINYI0 BHYTPEHHIOK MOBEPXHOCTh (41) maHeau U BHELIHIOK MOBEPXHOCTH (42) maHeny,
u cioil BcmyuuBaromerocs martepuaia (101), KOTOpbI KOHTAKTHPYET C BHYTPEHHUMH
nosepxHocTsiMU (31) u (41) maneneit GP3 u GP4.

[124] FR-VIG (10) comep:kuT OKPYKAIOIYO TUCTAHIIHOHHYIO paMKy (9), HeoOs3aTebHO
cofepKanyro nepudepuitHoe YIIOTHEHHE (He MOKa3aHO) MEXIy BHEIIHEH MOBEPXHOCTBHIO
(22) manenu GP2 u BHemHel nosepxHOCTHIO (32) manenu GP3, oOpasyroiyo BHyTpeHHEE
MIPOCTPAHCTBO Sp.

[125] Ha ¢wur. 1a xkoukperHo npenoctasien FR-VIG (10), cogepxamuii VIG u oqun [U
(100), mpm »ToM cnoii BemyumBatomerocss wmarepuana (101) B IU (100) numen
OXBaThIBAIOLIEH MepuepuiHON PacopKH, COrNIACHO MEPBOMY AJIbTEPHATHBHOMY BapHAHTY
HACTOSIIIEro H300PETEHMSI.

[126] Ha ¢wur. 1b xonkperno npenocrasieH FR-VIG (10), conepxammii VIG u onun TU

(100), mpu stom cnoii BemyumBaromerocss Marepuana (101) B IU (100) oxBauen



10

15

20

25

30

35

26

nepudepuiiHoi pacropkoii (102) mo ero mepumerpy, COrJIacHO BTOPOMY aJIbTEPHATHBHOMY
BapUAHTY HACTOSIIETO H300PETeHHUSI.

[127] KoHCTpyKuus HACTOSIIEro y3jia MO3BOJIIET COEANMHUTH cyuecTByromui VIG ¢
CYIIECTBYIOIUM OTHECTOWKHM OCTEKJIEHHEM, HeOOs3aTENbHO B MECTE, KOTOPOE COBIAIAET C
WIN OTIIMYAETCS OT MECTa, riae 00padaThIBAIOTCS OTAEIBHbBIE OCTEKICHHSL.

[128] KoHCTpyKLHs HACTOSIIIErO Yy3J1a JONOJIHUTENBHO MO3BOJISAET BBINOIHATL 3AMEHY WU
BOCCTAHOBJIEHHE  CYLIECTBYIOLENO OrHECTOMKOIO OCTEKJICHMs, YCTAHOBJIEHHOIO B
KOH(pHUTypauu MHOTOCJIOHHOTO OCTeKJIeHHUs, OyIp TO JABOHHOE WM TPOWHOE OCTEKJICHUE.
JIeliCTBUTENPHO, B TAKOM CYIIECTBYIOLIEM OTHECTOMKOM y3Ji€ BHEUIHMH JHCT OJoKa
IBOMHOTO OCTEKJICHHsI MOJKHO 3aMeHUTh Ha Onok VIG, 4ToOBl MpemnocTaBUTh HACTOSIIYIO
cbopky FR-VIG. Takum o0pa3oM, B TakuX CJIy4asx CTEKJISIHHBIH JIHCT CYLIECTBYIOLIETO
OTHECTOMKOrOo OCTEeKJEeHMsT MOXHO 3aMeHuTh Ha VIG. 3areM MOXHO NpeIOCTaBUTH
OKpPY’KaIOIYI0 AUCTAHLMOHHYIO PaMKy TAaKOW TOJIIMHBI, YTO BHYTPEHHEE MPOCTPAHCTBO Sp
Oymer TOHbIIE, YeM B IEPBOHAYAIBHOM OTHECTOHKOM OCTEKJIEHHH, YCTAHOBJICHHOM B
IBOMHOM OCTEKJIEHWH, TIOCKOJIbKY TEIJIOM30JISIIMs OyJleT B OCHOBHOM o0ecredeHa OJIOKOM
VIG. Takoil BapwaHT MOXKET OOECHEeYUTh YJIYYIIEHHBIC TEIUIOBbIE XapPAKTEPUCTHKH IO
CPaBHEHMIO C I€pBOHA4YaJbHBIM  CYLIECTBYIOIIMM  OrHectoiikuMm y3ioMm. Korna
CYIIECTBYIOIEE OrHECTOMKOE OCTEKJIICHHE YCTAHABIMBAIOT B KOH(PHUIypalUHd TPOHHOTO
OCTEKJIEHHUsI, €ro MOXKHO TNPEUMYIIECTBEHHO 3amMeHuTh Ha y3en FR-VIG, Ttakoit kax
npowsurocTpupoBaH Ha ¢ur. la u 1b, ¢ yMmeHbIneHHeM OOIIEH TOJIUHBI OCTEKJICHUS W
yJIy4LIEHHBIMH TEIIOBBIMU XapakTepucTUKaMu. Takoi y3ei mo3BoJAeT YMEHbIINUTD HIUPUHY
paMbl MO CPAaBHEHHUIO C KOH(UTypaueld TPOWHOTO OCTEKJICHHs MJIS YIYUIIEHUS TEIUIOBBIX
XapPaKTEPUCTHK M TEM CAMbIM YMEHbLIEHHs OOIIel CTOUMOCTH.

[129] B HekoTOpBhIX BapHUaHTaX OCYIIECTBJICHHS HACTOSIIEr0 HM300peTeHHs HACTOSIIUHN
FR-VIG moxer comepxarb Ooiee OJHOrO BCIYYHMBANOLIETrocst Onoka, Hampumep yszen FR-
VIG moxer comepxath oT 1 10 15 BCy4yuBarommxcs 0JIOKOB, PEANIOUTUTENBHO OT 1 10 6
BCIYYHBAIOIIUXCS OJIOKOB.

[130] Ha d¢wur.2a u 2b npenocraBieHbl HWUIIOCTPALUMU BapUAHTOB OCYIIECTBJICHUS
Hacrosimero n3obperenusi, B kKotopeix FR-VIG (10) comepxkur ogun VIG, omun IU (100),
onHy TpeThio naHesb GP3 1 okpyXKarIyro TUCTAHIMOHHYIO PaMKy (9), Kak y)Ke OMHCaHO CO
ccpuikor Ha ¢wur. la u 1b. FR-VIG Taxke COOepKUT IOTOJHUTENbHBIA BCIYUHBAOLIHACS
omox IUa (100a), comep:xkamuii cjol BemyuuBaromerocs Marepuana (10la) u IUa
crexisHHylo mnaHenb (GPS), mpu sToM cioli BenyumBaromerocss marepuana (101a)
KOHTaKTHUPYeT C OJHOH CTOPOHBI C BHEITHElH moBepXHOCThIO (42) manenu GP4, a ¢ mpyroi
CTOPOHBI — ¢ BHYTPeHHEH noBepxHOCThIO (51) manenn GPS.

[131] Ha d¢wur.2a xonkperno mpenoctasien FR-VIG (10), B koTopoM u cjou

BcnyunBatromerocs: matepuana (101) 8 IU (100), u (101a) B [Ua (100a) kaxnablii JTUIIEHBI
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OXBaThIBAIOLIEH MepuepuiHON PacopKH, COrNIACHO MEPBOMY AJIbTEPHATHBHOMY BapHAHTY
HACTOSIIIEro H300PETEHMSI.

[132] Ha d¢ur.2b «onkperHo mnpenoctaBien FR-VIG (10), B xkotopom cjou
BcnyunBatromerocs marepuana (101) 8 IU (100) u (101a) B IUa (100a) oba oxBaueHsb
nepudepuiinoii pacnopkoi (102, 102a) mo HUX NEPUMETPY, COMIACHO BTOPOMY
aNbTEPHATUBHOMY BAPHAHTY HACTOSIIEr0 H300PETEHMSI.

[133] Ha ¢ur.3 npencrasiaeHa WUIIOCTpPaLUs BapUaHTa OCYIIECTBJICHHUS HACTOSLLErO
u3obperenus, B kotopoMm FR-VIG (10) conepxxut ogun VIG, oxun IU (100), ogHy TpeTbio
naHenb GP3 1 OKkpyKarolyro JUCTAHIIMOHHYIO paMKy (9), Kak yKe OMHCAaHO CO CChUIKOW Ha
¢ur. la u 1b. FR-VIG Taxxke comepxxut nsa mononHurenpHbix [Ua (100a u 100a'),
comepxamux 2 ciost BcnyuduBaromierocss Matepuana (101a) u (101a'), u aBe CTeKIsTHHbIE
naHemu (GPS) u (GP7) IUa, mpu stom cioli BcmyuuBaromerocst marepuana (101a)
KOHTaKTHUPYeT C OJHOH CTOPOHBI C BHEITHel nmoBepxHOCThIO (42) manenmu GP4, a ¢ npyroi
CTOPOHBI — C BHyTpeHHell mnoBepxHocThto (51) manenmu GPS, Torma kak cnoit
BCcnyunBaromerocss marepuana (101a’) KOHTakTUpyeT C OJHOH CTOPOHBI C BHEIIHEH
noBepxHOCThIO (52) manenu GPS, a ¢ npyro#i cTopoHbI — € BHYTpeHHEH MOBEPXHOCTHIO (71)
nanenu GP7.

[134] Taxum o6pa3om, Ha ¢pur. 3 MPenOCTaBICH BAPHAHT OCYIIECTBISHHS, B KOTOpoM FR-
VIG (10) conepxur ogua VIG, Tperbio cTekysiHHYKO nanenb GP3, Tpu BCIyuHBarOIIUXCS
OJIOKa ¥ OKPYKAIOIIYIO TUCTAHIIMOHHYIO paMKy (9), U Iie KaxKAbld CJIOW BCIYyYHBAIOIIETOCS
MaTepuaja JIUIIeH OXBaThiBaoIIeH epudepuiiHol pacopKU. ITO HE UCKITIOUAET BAPUAHTOB
OCYILECTBJIEHUS,, B KOTOPBIX KaXAbIH CJOM BCIY4YMBAIOLIErocs MaTepuajga COIEP>KUT
OXBATBIBAIOLIYIO EPUPEPUITHYIO PACTIOPKY IO HX IMTEPUMETPY.

[135] B BapuaHTax ocymecTBjeHHs HacTosinero usodperenus, rae FR-VIG conmepskut
Oonee 1 BcmyudmBaroierocst OJIOKa, CJIOM BCIYYHBAIOIIUXCS MAaTEPHAIOB MOTYT OBITh
OJIMHAKOBBIMU WM  pa3sHbIMM. HecKOnbKMMH HE HCUEpHBbIBAIOIIMMU  INpUMepaMu
HCIOJIb30BAaHUSl Pa3fMUHBIX CJOEB BCIyuuBaromuxcs marepuanoB ssistorces FR-VIG co
CJIOSIMH THUAPOCUJIMKATOB INEJIOYHBIX METAJJIOB pasjnudyHoro cocrtaBa, FR-VIG co cnosmu
OpraHUYecKux ruaporenedl pasauuynoro cocraBa, FR-VIG ¢ HekoTopeiMH  ClOsIMU
UIPOCUJIMKATOB INEJOYHBIX METaJUIOB U HEKOTOPbIX OpraHudeckux ruaporeneil. B
HEKOTOPBIX CJIy4asiX, KOTJa MPUCYTCTBYET HECKOJIBKO BCIYYMBAOLIMXCS] OJIOKOB, KaIbIi
CJION BCIYYMBAIOLIETOCS MaTepuaia MOKET COAEP’KaThb OXBATBIBAIOLIYIO NepuUpepUiHyo
pacrnopky no cBoeMy nepumerpy. B npyrux ciydasx, korga NPUCYTCTBYET HECKOJBKO
BCIYYHMBAIOIIUXCS OJIOKOB, BCE CJIOM BCIYYMBAIOLIUXCS MAaTEPHAJIOB MOTYT OBITh JIMIICHBI
OXBaTBIBAIOLIEH Mepu(epuitHON pacopKH Mo MX NepuMeTpy. B emne npyrux ciydasx, Koraa
NPUCYTCTBYET HECKOJBKO BCIYYHMBAIOLIUXCS OJIOKOB, HEKOTOPBIE CIIOM BCITYYHBAIOIIUXCS

MaTepHalioB MOTYT COAEPIKATh OXBATHIBAIOINYIO NEPUPEPUITHYIO PACTIOPKY 1O UX MEPUMETDY,
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TOrJa Kak HEKOTOpblE M3 CJIOEB BCIYYMBAOLIETOCS Marephaja MOTYT OBITh JIMIICHBI
OXBaTBIBAIOLIEH NeprupepUHHON PACTIOPKU IO UX IEPUMETPY.

[136] B BapuaHTax ocymecTBjeHHs HacTosinero usodperenus, rae FR-VIG conmepskur
Oonee 1 BcmyumBaromerocst OJOKa, BCe BCIyYMBAKOIINECS OJIOKH NPEANOYTUTENHEHO
oOpamieHsl K OAHOH uM TOW ke crexisHHOW manemn VIG. pyrumu crnoBamu, VIG
NPEANOYTUTENBHO HE 32)KaT MEKAY BCIYUHUBAIOLIUMHUCS OJIOKaMH.

[137] 3to mpencrasnsier ocobblit nnTepec, korga FR-VIG ncnone3yercs mns 3akpbITHS
OTBEPCTUSI B CTE€HE. JTa CTEHA OTHEeJsAeT BHEIIHee IPOCTPAHCTBO OT BHYTPEHHETrO
NPOCTPAHCTBA, OOBIYHO 3TO CTEHA, OTAEJSIIOINAs BHEINHIOK aTMoc(epy OT BHYTPEHHErO
NPOCTpPaHCTBA 37MaHMs. JleHCTBUTENBHO, B 3TOM Cilydae BCIYYHBAIOLINECS ONOK(M) MOJDKHBI
OBITh 3aIMUINEHBI OT BHEIIHEH Cpenbl U OT BBICOKHX W/WJIM HU3KUX Temrepatyp (Hapy)KHble
norofHele ycioBus), U modtomy FR-VIG mnpenmodtuTensHO pacmonaratb Tak, 4TOOBI
BCITyYMBAOIUECS OJIOKM ObUTH OOpaimeHbl KO BHYTPEHHEMY MpOocTpaHCTBY, a VIG Obut
obpamen ko BHemHeid atmocdepe. Ilo Toit ke mpuumne FR-VIG, comep:xaimee onuH
BCIYYHBAIOIIUICS OJIOK, HCMOJB3yeMOe AJISl 3aKPBITHS ITPOEMa B TIEPETOPOJIKE, OTAEISIOLIEH
BHEIIHIOK aTMOC(epy OT BHYTPEHHEro INPOCTPAHCTBA 3JaHUS, MPEANOYTHTEIBHO
pacrionaratb Tak, 4TOOBl BCHy4YMBAOLIUiics ONOK ObLT oOOpaleH BO BHYTPEHHee
npocTpancTBo, a VIG — Bo BHEIIHIOK atMocdepy.

[138] B mHexotopeix BapuaHTax ocymectsiaeHuss FR-VIG corjacHo Hacrosmemy
n300pETEHNI0 MOXKET TaK)Ke COACPKAaTh Ha OJHOM MM OOOMX KOHLIAX OJIHY WJIM HECKOJIBKO
JOTIOJIHUTENIbHBIX ~ CTEKJSIHHBIX — IaHeNel, HACJIOEHHBIX C TIOMOIIBI  IOJIUMEPHBIX
MPOMEKYTOUHBIX CJIOsI(-€B). DTO SIBJISAETCS OCOOCHHO MPEANOYTHTENbHBIM ISl YIIyULISHUs
XapaKTEePUCTHK O€30MacHOCTH, TAKUX KAk IMPOTHBOB3JIOMHBIE WU IyJEHENPOOUBaEMbIE
XapPaKTEPUCTHKH, 3aI0UTa OT Ae(PEeHECTPaLIHL.

[139] Ha ¢ur. 4a npeacTaBiieHa WUIIOCTpALMs BapUaHTa OCYILUECTBJEHHS] HACTOSLLErO
uszobperenus, B kotopoM FR-VIG (10) comep:xut VIG, TpeThio creknsinayo nanens GP3, TU
(100), mpu sTOoM cyoii BcmyudnBaromerocst Marepuana (101) numeH OXBaThIBAKOLIEH
nepudepuiHON PACMOPKHU 10 €ro MEPUMETPY, U OKPYKAIOIIYI0 TUCTAHLMOHHYIO paMky (9),
KaK yXXe€ OmucaHo co ccbuikoi Ha ¢ur. la. VIG Takxke COAEPKUT NOTOJIHUTENBHYIO
CTeKJITHHYIO naHenb GP6, HACTOEHHYIO Ha BHEUTHIOKO MTOBEPXHOCTSH (12) maHenu CTeKISTHHON
naHeu GP1 mocpencTBoM NoJMMEPHOTO MPOMEKyTOUHOTO ¢Jiost (7).

[140] Ha ¢ur. 4b npencrasiaeHa WUIKOCTPALIMS BapUaHTa OCYIIECTBJEHHS] HACTOSLLETO
uszobperenus, B kotopoM FR-VIG (10) comep:xut VIG, TpeThio creknsinayo nanens GP3, TU
(100), mpm sTOoM cnoil BemyumBaromerocss marepuana (101) oxBaueH nepudepuiiHON
pacriopkoii (102) mo ero mepuMerpy, U OKPYKarOIIyl0 ITUCTAHLMOHHYIO PaMKy (9), Kak yxe
onucaHo co ccbulkoil Ha ¢ur. 1b. VIG Takke COmEPKUT NOMOJHUTENBHYIO CTEKISTHHYIO
na"enb GPO, HaCTOEHHYIO Ha BHEIIHIOK MOBepXHOCTH (12) maHenu creknsiHHON nanenn GP1

MIOCPENCTBOM MOJMMEPHOTO MPOMEKYTOYHOTO 1ot (7).
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[141] IlpeumymecTBOM  Takux  KOHCTPYKLUH,  COAEpKALIUX  JOMNOJHUTEIBHYIO
HACJIOGHHYIO CTeKJsiHHYI mnaHenb GPO6, sBisiercss moctwkeHue Oosiee BBICOKOrO Kiacca
0€301acHOr0 OCTEKJICHUS 32 CYET MEXaHHYECKOTO YCHJIEHHSI OCTEKJICHUS B COOTBETCTBUHU C
ENI12600 (EBponeiickuMm craHmaptoM Oe3omacHOro octekyieHus). FEme omHum
MIPEUMYILIECTBOM SIBJISIETCS] YJIYYIIEHHOE MOTJIOIEHUE MEXaHWYECKOrO HAIPSIKEHUS MEXAY
KOMIIOHEHTAMH B CTy4ae KOpOoOJIeHUsL.

[142] TlomumepHBIH MPOMEKYTOUHBIN CIOH OOBIMHO COAEPIKUT MaTepHall, BIOPAHHBIA U3
Tpymmbl, cocTosmiedi w3 stwieHBuHwianerata (EVA), mnomuusobyrunena (PIB),
nojvaneraned, Takux kak nojguBuHwWiIOytupans (PVB), momuyperana  (PU),
nomuBuHIWIXIOpHAa (PVC), cnoxHbx nonnsdupos, nukinooiedguHosex nommmepos (COP),
HOHOMEPOB W/WJIM OTBEP)KOAEMBIX YIBTPAPHOIETOM KJIEEB U APYIHX M3BECTHBIX U3 YPOBHS
TEXHUKUA TPOU3BOACTBEHHBIX CIIOMCTBIX CTEKOJN. Takke TMOAXONIIIMMU MOTYT OBITh
CMeIIaHHbIE MaTepPHaJIbl, B KOTOPBIX HUCIOJB3YETCs JII00asi COBMECTUMAast KOMOMHAIUS 3THX
MaTepuaios. lIpeanouTuTenbHO MPOMEKYTOUYHBIN MOJUMEPHBIN CIOH COAEPKUT MaTepual,
BbIOPAHHBIA W3 TPYMIbI, BKIOYAOLIEH 3TUICHBUHWIALETAT W/MIHM TOJUBUHUIOYTHPAID.
bonee mnpeanoOYTUTENBHO MOJUMEPHBIM MNPOMEXKYTOUYHBIM CIOM COAEPKUT MaTepual,
KOTOpBIE ~MOXXHO oOOpabareiBaTh mpu OojJee HHU3KOM  JaBJIEHUH, TaKOW  Kak
STUJICHBUHUWJIALIETAT.

[143] IlosumepHBI NPOMEKYTOUYHBIHN CION ACUCTBYET KAaK «CBSI3YKOLUNA MPOMEXYTOYHBIN
CJIOI», MOCKOJBKY IMOJUMEPHBIH MPOMEXYTOUYHBIH CIOW M CTEKISTHHAs MaHelnb OOpasyroT
CBsA3b, KOTOpas IMPUBOAUT K CKJICUBAHUIO CTEKIAHHOW IMAHEIM M MOJHMMEPHOIO
MIPOMEKYTOYHOIO CJIOSI.

[144] IIpoMexyTOYHBIN NOJUMEPHBIN CIOH, NOAJIEKAIIUN HUCIONBb30BAHUIO B HACTOSILIEM
n300peTEeHNH, MOYKET MPEACTABIIATh COOOH MPO3PauHbIA MITH MOJYIIPO3PAYHBIHI MOJIUMEPHBIH
NpPOMEXYTOUHbIN cinoll. OpHako JUIsl AEKOPAaTUBHBIX INPUMEHEHUI MPOMEXYyTOUYHBIN
MIOJIMMEPHBIN CJIOH MOXKET OBITh OKpAIeH MM Ha HETO MOKET ObITh HAHECEH y30pP.

[145] OObIuHBIE TONIIUHBI AJISI TOJUMEPHOTO MPOMEKYTOYHOTO CJIOS COCTAaBJISIOT OT
0,15 MM mo 3,5 mM, nipeanoututenbio oT 0,30 MM g0 1,75 MM, OoJiee MPeANOYTHTENBHO OT
0,5wmM o 1,75 mM. OObIUHBIE KOMMEpPYECKH IOCTYIHBIE MOJHUMEPHbIE TUIEHKU SBIISFOTCS
cnosimu nioyuBuHUWIOyTHpans (PVB) 0,38 mm u 0,76 MM, 1,52 mm, 2,28 M u 3,04 mm. st
IOCTI)KEeHUs] TpeOyeMOH TONIMMHBI MOTYT HCHOJb30BATbCS OHA MM HECKOJBKO U3 TEX
MJIEHOK.

[146] VYcuneHHas 3BYKOM3OJSIOHS  MOXeT ObITb oOecredeHa  HCIOJIb30BAHHEM
MOJIMMEPHOTO TPOMEKYTOUHOTO CJIOSI ¢ OCOOBIMH aKyCTHYECKUMH XapaKTEPUCTHUKAMH,
Takoro kKak ocobrie PVB, Hanpumep akyctudeckoro npomexyroddoro ciost PVB Saflex® ot

«Eastmany nmm akyctuueckoro ciosi PVBTrosifol® ot «Kurarayy.
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[147] 3a cder COOTBETCTBYIOIIETO BHIOOpPA MOJUMEPHOrO MPOMEKYTOUHOTO CJIOSl TaKXKe
MOXKeT ObITh  ofecriedeHa  3alMWTa  CJIOS  BCIYYHBAIOIIErOCs — Marepuaga  OT
yIBTPAPUOIIETOBOTO U3TYyUSHHUSI.

[148] Ecau B FR-VIG npucyrcTByeT HECKOJBKO MPOMEKYTOUHBIX MOJHUMEPHBIX CIIOEB,
OHH MOTYT OBbITb BBINOJHEHBl W3 OOHOTO WJIM PasHBIX MarepuaioB. [lo mpakTHYeCKHM
co00paskeHUsIM OHH MPEANIOYTHTEIBHO BBITIOJHEHbI H3 OJTHOTO U TOTO JK€ MaTepHala.

[149] B HekOoTOpBIX BapuaHTaX OCYIIECTBIEHUS, COBMECTUMBIX CO BCEMHU paHee
00CYK/I€eHHBIMH BapHaHTaMM OCYIIECTBJIEHHs, IO MEHbLIEH Mepe OJHA CTEKJITHHAs TaHelb
y3na FR-VIG moxker mpencraBisiTb COOOWH CIIOMCTYIO CTEKJISIHHYIO MaHeNb. YKa3aHHas
CTEKJISTHHAsI TTaHeJIb MOKeT ObITh JII000H u3 crekiasHHbIX naHene GP1, GP2, GP3 unu GP4,
MPEANOYTUTENBHO CJIOUCTAasl CTEKJISHHAs MaHeNb SIBJIAETCS TPETbell CTEKISIHHON IMaHebio
GP3.

[150] Ha ¢ur.S npencraBieHa WUIIOCTpPaLUs BapuaHTa OCYILECTBJEHUS HACTOSLIErO
uzobperenusi, B koropom FR-VIG (10) comepxur omun VIG, TpeThiO CTEKISTHHYIO MaHENb
GP3, omun IU (100) u OKpyXaroLIyl0 IUCTAHLIHUOHHYIO pPaMKy (9), MpH 3TOM TpPEThbs
crexisiHHas naHenb GP3 sBisieTcst CIOMCTON CTEKJIIHHOW IMaHEJNbl0, COMAEPIKaIle 1B CJIOs
crekna GP3a u GP3b, mOKpBITEIX MOJMMEPHBIM MPOMEXYTOUHBIM ciioeM (7b), mpu 3Tom
MOJIMMEPHBI MPOMEKYTOUHBIH CJIOH MOXKET HeoOs3aTesNbHO 00ecneunBaTh 3allUTy OT
ynbTpaduonera  BcmyuuBaromemycss  Marepuany  (101), koTopblii  37ech  JMIIEH
OXBaTBIBAIOLIEH NeprpepUiHON PACMIOPKHU TIO €0 MEPUMETPY.

[151] B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS] HACTOALIETO M300PETEHHsI, COBMECTUMBIX
C paHee 0OCYKICHHBIMH BapUAHTAMH OCYIIECTBIICHHS, 10 MEHbIIEH Mepe OJJHa MOBEPXHOCTh
NAHEJN CTEKJITHHBIX MaHenel y3Jia MOKeT ObIThb CHaO)keHa (PYHKLUHMOHAJIBHBIM MOKPBITHEM.
ITox QyHKIMOHANBHBIM TIOKPBITHEM TOHHMAKOT MOKPbITHE, KOTOPOE VIyYINAeT WU
MOIU(UIMPYET CBOWCTBA CTEKJISHHONW MOIJIOKKH M 00€CreunBaeT HECKOJBKO BaXKHBIX
CBOWCTB, TAaKUX KaK CBOHCTBO IPOTUBOAEHCTBUA OTPAXKECHUIO, HU3KOW HW3JIy4aTeIbHOU
CHOCOOHOCTH, XMMHYECKOH YCTOWYMBOCTH, 3aLIUTHI OT YyJbTpaduosieTa, YCTOWIHMBOCTH K
[aparnuHaM, H3HOCOCTONKOCTH, Ojecka, Tuapo(OOHOCTH, CAMOCTOSITEIbHOTO OYHIIECHHS,
AHTHCTATHYHOCTH W/WIM aHTUOAKTEPUATBHOCTH, ISl CTEKJISIHHOW MNOMIOKKH. OOBIYHO
(YHKLMOHAIBHOE TMOKPBITHE, TOAXOJINee Ul HACTOSIIEro HM300pPETeHUs, COIEPIKHUT IO
MEHBIIeH Mepe OAWH CJIOH MeTajuia WM OKcuaa, (OKCH)HUTpHna, cyibduna wiu kapouna
MeTajUla, HAHECEHHbIH Ha TOBEPXHOCTh CTEKISIHHOW MaHean OOBIYHBIMH CIIOCOOaMu
HaHeceHust, Takumu kak CVD, PECVD, PVD wunm wMarHeTpoHHOE pacmlblICHHE.
QDyYHKIIMOHATIBHOE TIOKPBITHE MOMXKET TPEACTaBIATh COOOH mpo3pavyHOe MOKPHITHE,
XapakTepuzyemoe nponyckanueM csera > 50 %. B wactHoM cnydae, korga pyHKIHOHATIBHOE
MOKPBITHE HAXOJUTCS B KOHTAKTE CO CJIOEM BCIyYHBAIOLIErocs MaTepuasa, MOAXOASIIIUMU

MOKPBITUAMU ABJAKOTCA MOKPBITUA, COBMECTUMBIC CO CJIOEM BCIYYHMBAKOMICTOCA MaTcpuala.
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Hanpumep, coBMecTHMBIE C CHJIBHO WIEJOYHBIM WM KHCJIOTHBIM XapakTepOM TaKuX
KOMIIO3ULIUH.

[152] Ilpumepsl (QYHKIHMOHATBHOTO TOKPBITHS BKJIIOYAIOT TTOKPBITHS, OTPaXKaroIue
UH(ppaKpacHOE U3IIYUECHHE, COAepIKallie N0 MEHbIIEH Mepe OIUH CJIOH Ha OCHOBE cepedpa,
MOKPBITUSL C HHU3KOW H3JIy4aTeNIbHOW CHOCOOHOCTBIO, MPOTHBOOTPAKAKOLINE MOKPBITHS.
Taxue MOKpBITHS TpencTaBieHbl Ha (UTYpax CCBUIKOW 8 Ha BHyTpeHHe# moBepxHocTH 21
naHenu crekiasHHONW mnaHenu GP2. [Ipyrue BapuaHThl BKJIIOYAIOT HaJIM4YUE MOKPBITHS Ha
BHeIIHeH moBepxHOCTH (32) maHenm crekisHHOW mnanenn GP3 w/mnmm Ha BHEIHeH
NOBEPXHOCTH (22) nmanenu crekyssHHON nanenn GP2.

[153] DyHKIMOHATBHOE TOKPBITHE MOXKET OBITh BBIOPAHO M3 TOKPBITHS C HU3KOH
U3JIy4aTEeNbHON CMOCOOHOCTBIO, TMOKPBITHS, OTPAKAIOIIEro MH(PPAKpaCHOE W3y4YEHUE, WIIH
MPOTUBOOTPAKAKOLIErO MOKPBITHSIL.

[154] OpHuM KpynmHBIM MPEUMYIIECTBOM HACTOSIIErO M300PETEHHs SIBJISIETCS] TO, UYTO HA
CTEKJITHHBIX TaHESIX MOJKET MPHUCYTCTBOBATH OoJjiee OAHOTrO (PYHKIIMOHAIBHOTO TOKPBITHS,
Tak, 4YTOOBl ONTHMU3HMPOBATH TEIUIOBbIE XaPAKTEPUCTHKH. Takxke MOTYyT OBITh
NPEeAyCMOTPEeHbl Jpyrue (yHKUUOHAIbHBIE BO3MOXKHOCTH, Takue Kak TruapodoOHOCTS,
3amuTa OT ynpTpaduonera, cpenu npodero. 110 CpaBHEHHIO ¢ OTHECTOWKHM OCTEKIIEHHEM,
YCTAHOBJIGHHBIM B KOH(pUrypauuu ABOHHOro octekieHus, y3en FR-VIG cormachHo
HACTOSIIEMY M300peTeHHI0 00ecreurnBaeT ABE NOIOJHUTENbHbIE TIOBEPXHOCTH TaHEeNeH, Ha
KOTOPBIE MOKHO HaHECTU (PYHKLIMOHAJIBHBIE TIOKPBITHS.

[155] Hanpumep, MOKpeITHE IS 3ALIUTHI OT YIBTpadHOIeTa MOKET OBITh TIPEAOCTABIECHO
Ha moboi u3 GP1, GP2, GP3 unu GP4. Ilpumepbl MOKPBITHA 1151 3aLIUTHI OT yibTpaduoiera
BKJIFOYAIOT T€ (PYHKLIHMOHAIbHBIE TIOKPBITHSI, KOTOPBIE OTPAKAIOT YIbTPa(QUOIETOBBIE IYUH, U
Te, KOTOpbIE MOTJIOMIAIOT YIbTpadHOJIETOBbIE JIy4H, Ha IUHAX BOJH OT 250 mo 400 HM.
[TprMepr! TaKUX MOKPBITHHA JUISA 3aI0UTHI OT YIbTPaUOIeTa BKIOYAIOT T€, KOTOPBIE COCTOST
IO CYLIECTBY M3 OKCHJA W/WJIM HUTPHIA OJHOTO WiM 0Ojiee M3 TUTaHA, BAHAAUS, XpPOMa,
LIUPKOHUS, HUOOWS, TaHTala M BOJb(pama; UM Te, KOTOpble COCTOSIT W3 YEPENyIOLIEerocs
PacHoOJIOKEHUsI CJIOEB C BBICOKMM M HM3KUM [OKA3aTeNleM MPEIOMIICHUs, TI€ BBICOKUN
coctaBisieT 00blyHO >2,0, a HU3KUH cocTaBisser o00ObiMHO < 1,7, HeoOs3aTeNbHO
CTPYKTYpPHUPOBaHHBIX. Takoe MOKpPhITHE AJIS 3AIIUTHI OT YIbTPadHOeTa MO3BOJSIET 3aAUTHTD
BCIYYUBAOIIHUICS CJIONH COTJIACHO TMEPBOMY aJbTEPHATUBHOMY BAapHUAHTy HACTOSILErO
U300peTeHns] U, KaKk Takoe, OOeCredHMBaeT YJAYYIIEHHYIO ONTHYECKYK CTaOWIBbHOCTH 0Oe3
HEOOXOIMMOCTH HCIOJB30BAHUS TOJUMEPHOTO IMPOMEXYTOYHOTO CJIOSl, KOTha JApyrue
CBOWCTBA TaKOTO MPOMEKYTOYHOTO CJIOSl HE SIBISIFOTCS HEOOXOAMMBIMH, YMEHbBINAS TaKHM
00pa3oM CTOMMOCTb U TOJIHUHY KOHEYHONH KOHCTPYKIIHH.

[1S6] B xayecTBe HAOMOJHUTENBHOTO NPUMEPA, MOKPBITUE € HU3KOW H3JIydaTeIbHOU
CHOCOOHOCTBIO MJIM TOKPBITHE, OTpakarollee HH(pPaKpacHOE U3JIyYeHHE, MOXET ObITh

npenoctasieHo Ha joboi u3 GP1, GP2, GP3 wnmu GP4. Takue QpyHKIMOHATBHBIE TTOKPBITUS
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MO3BOJIAIOT 3alIUIIATh BCIYYHUBAKOUIUINCA CJIOW COIJIACHO BTOPOMY aJIbTEPHATUBHOMY
BApPHUAHTY HACTOSIIIEro M300peTeH st OT 00JIee HU3KUX WM 0OJiee BBICOKUX TEMIIEPATyp.

[157] Cnoii BcniyunBaromerocst Marepuaia FR-VIG cornacHo nepBomy anbTepHATUBHOMY
BAPMAHTY HACTOSILIEro M300peTeHHss OOBIMHO TONY4YaroT C [OMOINBI IpoIlecca,
BKJIFOYAIOLIETO STAIbL:

— MOJIy4€HHE CMECH NMPEIIECTBEHHUKOB BCIy4YHUBAIOIIErOCs MaTepuana

— HAHECEeHHWE CMECH TNPENUIECTBEHHUKOB BCIYYMBAIOLIErOoCs MaTepuaga Ha
CTEKJISTHHYIO TIaHeNb Bcmy4uBaromerocs 6yoka ysna FR-VIG, pacnonokeHHyO B
TOPU30HTAIBHOM NOJIOXKEHUH,

— BBICYLIMBAHHE CMECH IIPENIIECTBEHHUKOB BCIYYHBAKOLIErOCs Marepuana C
o0pa3oBaHHEM CJIOs1 BCIYYMBAOILIETOCS MaTepHaja, y KOTOPOro mepBasi CTOpOHA
KOHTAaKTUPYET C YKa3aHHOU CTEKJISTHHON MaHEJNbIO.

[158] Ortan nonydeHus: cMecH MPEAIIeCTBEHHUKOB BCIyYMBAIOIIErOCss MaTepuasa MOXKET
ObITb  BBIIOJIHEH C  TIOMOIIBED  JIEOOOro  crocoba, HM3BECTHOTO  CIHEIUANUCTY.
[IpeniuecTBEHHUKH MOKHO, HAIIPUMED, BBOJIUTH B CMECHTEJBHBIIN 0aK uepe3 pacxoJoMephl.
[159] Cwmech mpeAmIeCTBEHHUKOB BCIYYHBAOIIETOCS MaTepHaia MOXKET MPENCTaBISATH
coOOl CMeCh TPENUIECTBEHHUKOB THIPOCHIIMKATa INEJOYHOTO MeETallla, WM CMeCh
MPEAIIECTBEHHUKOB ~ OPraHU4YeCKOro  TUApOress, WIM  CMeCh, COAEPXKALIYHD  Kak
MPEAIIECTBeHHUKY TUAPOCHIIMKATA INEJIOYHOIO MeTajula, TaK M IPeAlleCTBeHHUKU
OPraHU4eCcKOro THAPOreNss. ODTOT TMPOLecC B OCOOEHHOCTH TMOIOXOAWUT IJIsl CMecei
MPEeALIEeCTBeHHUKOB FUAPOCUIINKATA HIEJIOYHOIO METAIIA.

[160] B caydae cMecu OpenlieCTBEHHUKOB TMAPOCHIIMKATA IIEJIOYHOrO METajljla CMECh
MOJKET OBbITh MOJIy4eHa, HapuMep, Ha OCHOBE KOMMEPYECKHUX BOJHBIX PACTBOPOB CHIIMKATOB
IIEJIOYHBIX METAJUIOB WJIM Ha OCHOBE CMeCeH KOJUIOMTHOTO KpeMHe3ema ¢ no0aBlieHHeM
THIPOKCHIOB IIEJIOYHBIX METAJIIOB, WJIM HA OCHOBE MX O0OHUX.

[161] T'mapoCHIMKATHI IIEJIOYHBIX METAJUIOB SIBJSIOTCS TEMU, KOTOPbIE OMUCAHBI BBILIE CO
CCBUIKOW Ha TIepBBIH aJbTEPHATUBHBIA BapuHaHT Hacrtosmero m3ooperenns. Cmecu
KOJUIOMJTHOTO KPEMHE3€Ma C THAPOKCUIAMH LIEJOYHBIX METAJIJIOB MOTYT UMETb 3HAYUTEIIbHO
0oJiee HHU3KOE CONEpKAHHME BOJABI, Y€M B NPOMBILUICHHBIX CHJIMKATax, W, CIENOBATEJBHO,
ropa3no Oonee Boicokue otHomeHus Si0,/M,0. CrnenoBaTeNbHO, UX UCIIOJBb30BAHHE MOYKET
ofecrieunTh MPEUMYIIECTBO MJIsI COKpPAILIEHHsS BPEMEHH CYLIKH M OOeCHeYUTh JYyULIYIO
OTHECTOMKOCTb B Clydae moxapa. Tem He MeHee, MO OSKOHOMHYECKMM INpPUYHMHAM
MPEANOYTUTEIBHO HCHOJb30BATh IMPOMBIILICHHBIE CHJIMKATBl IIEJOYHBIX METAIJIOB C
no0aBJieHUEM KOJUJIOMIHOTO KPEMHE3eMa, €CITU JKeJaTelIbHbl CMECH, MMEIOIINEe BbICOKHE
MOJISIpHbIE OTHOIIEHHsI, 63 HEOOXOAUMOCTH YAAJIEHHSI H30BITOYHOTO KOJIMYE€CTBA BOJIBL
[162] Ilpu UCHOJNB30BAHUM CMECEH KOJJIOMAHOTO KPEMHE3eMa U THAPOKCUAOB LIETOYHBIX
METAJUIOB CBONCTBA CMECH NPENIIECTBEHHUKOB BCIYYHBAIOIIETrOCs MaTepuaja 3aBUCAT OT

pasMepa wacTull. B 1enom yBeiauueHHe pa3Mepa 4YacTHULl B OIpeAesieHHbIX Ipenenax
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MO3BOJISIET OTCPOYMTH HEXKeNaTeJIbHOe CeXUBaHHE CMeCH Iepe]] €€ HaHeCeHHeM Ha
CTEKJISIHHYIO MaHenb y3ja. JpyruMu cioBamy, yBeJIHMYEHHE pa3Mepa 4acTHLl KpeMHe3eMa
MO3BOJISIET  TMOJACPKUBATH  HEOOXOAMMYIO  BSI3BKOCTb ~ CMECH  TNPENIIECTBEHHHKOB
BCITyYMBAIOIIErOCS MaTepraa Jisl JajbHeimeld o0paboTKu.

[163] OueBuaHO, YTO yBEIMUCHHE pa3MeEpPa YaCTULl OTPAHUUEHO, TTOCKOJIbKY 3a MpeaeIamMmu
OTIPENIEIICHHOTO pa3Mepa CMECH YK€ He IEMOHCTPUPYIOT TpeOyeMbIX ONTHYECKHX CBOWCTB,
B YaCTHOCTH Mpo3padyHoCcTH. CIUIIKOM OOJbIINE pa3Mepbl YaCTHULl KpEeMHE3eMa MPUBOIAT K
paccemMBaHMIO CBeTa W 00pa3oBaHMIO 3aMyTHeHMs. Ha mpakThke 4acTHULbI KpeMHE3eMa,
UCTIOJIb3yeMble Ui 0Opa3oBaHUS CMECHU MPENIIECTBEHHUKOB CHUJIMKATA, UMEIOT CPEeIHHM
nuamMeTp He MeHee 40 HM U MPeAnoUYTUTEIbHO He MeHee SO HM. DTU YaCTHUIIbl TAKKE UMEIOT
CpenHHE pa3Mephl, KOTOPbIE HE MPEBBILIAIOT MPEUMYIIECTBEHHO 150 HM U MPeanouTUTENbHO
130 M. OcoOeHHO MPeAnoYTUTENbHBIA CpeHNN AuameTp cocTasisieT oT 60 HM 1o 120 HM.
[164] Monspuoe otHomenue Si0,/M;0O cMmecn TpeAIIeCTBEHHUKOB TUAPOCHINKATA
IEJIOYHOTO MeTajljla TakKe sBJIAETCS TaKuUM, KaK OMNMCAHO BbIIIE JJIS CJIOsl KOMIIO3ULIUU
UIPOCUIIMKATA IeJIOYHOIO MeTasuia.

[165] Copnepxanue BOABI B CMECH MPEAIIECTBEHHUKOB TUIPOCHIIMKATA IIEJIOYHOTO
MeTaia 00bIMHO HAaXoauTCs B nuarnasoHe oT 40 1o 65 Bec. % B mepecyere Ha BEC CMECH.
[166] Tlomuosbl OOBIMHO MAOOABISIFOT B CMECH TPEAIISCTBEHHUKOB THUAPOCHIIMKATA
IIEJIOYHOTO MeTajlsla B KOHLEHTpauuu He Oonee 15 Bec. %, mpenmouturensHO He Oojee
10 Bec. % B nepecuere Ha Bec cMecu. IIpennouTUTeNbHBIMU OJUOIAMU SIBJISIIOTCS TIIUKOJIH,
0COOEHHO ATHJICHIIIMKOJIb WM TITULEPHH.

[167] TpaguuMOHHO CMeChb NPEALIECTBEHHUKOB THMAPOCHIIMKATA IIEJOYHOTO MeTajuia
TAKXKE BKJIIOYAET APYrue AO0aBKM B MaJbIX NPOTOPLUAX, TaKHe KaK MPOAYKTHI a30Ta
(MOYeBHMHA, aMUHBI...), TIOBEPXHOCTHO-AaKTHBHBIE BEIECTBA WM YCUJIMTEIH aJIre3UH, TaKue
KaK CHJIaHbl M (PYHKUHOHAIU3UPOBAHHbIE CHIIAHBI, TAKHE KAK aMHUHOCUJIAHBI, KaK OMUCAHO
BbIII€ B CBSA3U C KOMIIO3ULMEN T'HAPOCHIMKATOB IEJOUYHBbIX MeTayoB. IIpenmoururensHo
CMeChb TMpPENIIECTBEHHUKOB COAEPKUT Tuapokcun Tterpameruiaammonns (TMAH) ¢
conepskanueM He Oonee 1,5 Bec. % B mepecueTe Ha BEC CMECH.

[168] HeoOs3aTenpHbIl 3Tan JernapaTalnnv CMeCH MPENIIeCTBEHHUKOB
BCITyYHBAIOILIErocsl MaTepuaja MOXET HMETb MECTO MEXIy 3TalloM IMOJy4eHHs CMeCH U
STanoOM HAHECEHMs] CMECH Ha CTEKJISHHYIO NaHesb Yy3J1a, JJi1 YMEHbILIEHUs! KOJINUeCTBa BOJbI
B CMeCH. JTOT OTall JerujapaTaluy OTJIMYAaeTcss OT JTana BBbICYLIMBAaHUSA, KOTOPBIN
MIPOUCXOAUT MOCJIE HAHECEHHs] CMECH Ha TOPU30HTAIbHYIO CTEKJISIHHYIO MaHeb.

[169] Cwmecy mocie peruapaTaluu  sIBISIETCS JOCTATOYHO CTOHKON mpu OOBIYHOM
TeMIlepatype oKkpy»arouieil cpeapl. OHa MOXKET XPaHUTHCS B TE€UEHHE HECKOJIbKUX 4acOB MU
oake AHEH, eclii HeoOXOIUMO, MpH OXJaKACHHH Oe3 pucka oOpa3oBaHUs Tens. Ty
CTa0MJIBHOCTb MOKHO HCIIOJIB30BATh JJIsl YAAJIEHUS My3BIPHKOB, KOTOPBIE MOTJIH TOSBUTHCS

BO BpeMs1 NTOJIy4E€HUs] CMECH.
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[170] Ha cnenyromem 3Tane CMeCh MNPENLISCTBEHHUKOB BCIyUHMBAIOIIErOCs Marepualia
HAHOCST Ha CTEKJITHHYIO MAHENb Y3714, PA3MELIEHHYO0 B TOPU30HTAIBHOM MOJIOKEHUH.
[171] Dtan BBICYLIMBAaHHUS CMECHU MPEAIISCTBEHHUKOB BCIYUHBAIOMIErOCs MaTepuaa
OOBIYHO BBINOJHSIOT MyTeM BHECEHHMs CTEKISIHHON MaHend, CHAOXEHHOH CMeChio
NpELIECTBEHHUKOB  BCIYYMBAIOLIErocs  MaTepuajna, B HarpeTyl  KaMmepy Ipu
KOHTPOJIMPYEMbIX yCIOBUSIX TeMIlepaTypbl U BJIKHOCTH. Bpems cCymku MoOXeT
BapbHUPOBATHCS B 3aBUCHMOCTH OT YCJIOBHH CYIIKH, OOBIYHO OHO COCTAaBJISIET OT HECKOJBKUX
4acoB 10 48 dacos. Bpems Cymku He TOJBKO AOPOro OOXOOUTCS, HO M BIHMSIET Ha Ka4eCTBO
nosiyyaemblx mnpoaykros. Ilpu Temmneparypax mnopsaka cra °C  JIMTENbHBIM KOHTAKT
CTEKJISIHHBIX JINCTOB C CHUJIbHOLIENIOUYHBIMU COCTaBAMHU MOXKET NMPUBECTU K MOBEPXHOCTHOMY
paszpenaHuio crekia. Cyliky Takke MOKHO IMPOBOAUTH, MOMeENIasl CTEKJSIHHYIO NaHeNb C
MOKPBITHEM Ha KOHBeMWep, IBUKYLIUICS B NeUH, TAKON Kak MojorpesaeMblil TyHHenb. Cylky
NPOBOIAT IO TEX IOp, MOKa He 00pasyercs CIOH BCIYYHBAIOIIErOCS MaTepuana, nepsas
CTOPOHA KOTOPOIrO HaXOJUTCs B KOHTAKTE C YKA3aHHOU CTEKJISTHHOU MaHENbIO Y3JIa.
[172] B KOHKpPETHOM BapUaHTE OCYIIECTBJCHHUS CJOH BCOyYMBAIOLIErOCA MaTepHuaia
MOXKET COCTOSITb U3 HECKOJBbKUX IOJACIOEB, MOJYyUYEHHBIX U3 CMecel MNpeAlleCTBEHHUKOB
BCIYYHMBAIOIIErOCS Marephaja, KOTOpble MOIYT ObITh OIMHAKOBBIMU WJHM Pa3HBIMU.
Heckonbko HeHCUEPIBIBAKOINUX MPUMEPOB CJIOsI BCIYYHMBAKOIIErOCs: MaTepUasa, COCTOSALLErO
U3 Pa3JIUYHBIX TIOJICIIOEB, MPEACTABIISIFOT COOOM CIIOH, COCTOSIIUN U3
— MOACJIOEB TMAPOCUIIMKATOB 1IEJIOYHBIX METAJNIOB PA3JIMYHOIO COCTABA,
— MOACJIOEB OPraHUYECKUX MMAPOresIed pa3HOro COCTasa,
- moAcyos (MOJCIOEB) THAPOCHIMKATOB IEIOYHBIX METAJJIOB M TIOACIOA (TTOJCIOEB)
OPraHUYEeCKHUX TUAPOTreeH.
[173] Tlepsbiii moxaciol obpasyeTrcst Ha OJHON CTEKJITHHOUM MaHeNd y3Jia, MOCIeTyoInun
(mocnenyromire) MocieAoBaTeIbHO 00Pa3yIOTCs Ha MPENBIAYIIEM.
[174] Cnoii BcnyunBaromerocst Marepuaia FR-VIG cormacHo BTOpoMy alibTepHATUBHOMY
BAPMAHTy HACTOSILIEro M300peTeHrss OOBIMHO TOJYYalOT C [OMOINBI0  IpoLecca,
BKJIFOYAIOLIETO STAIbL:
- IMOJy4YeHHe CMeCH MpelIeCTBEHHUKOB BCIyYHBAIOLIEroCcs MaTepuana,
- 3ajuBaHHUe cMecu B 00beM Vi BCryduBaromierocs 0Jyoxa,
- OTBEpXKIEHHE CMECH C O0pa30BaHUEM CJIOS BCIYUHUBAIOLIETOCS MaTepHaa.
[175] Kak omnucaHo paHee, CMeCh NPEALIECTBEHHUKOB BCIYYMBAIOLIETOCs MaTepHaia
MOJKET MPEACTABIATh COOOH CMECh MPEAIECTBEHHUKOB I'HIPOCHIINKATA IEJTOYHOTO METalIa
WIA CMeCh MPEIIIECTBEHHUKOB OPraHUYE€CKOr0 TUAPOTreNs. DTOT MPOIEecC B OCOOEHHOCTH
MOAXOAUT IJIsl CMECEH MPEALeCTBEHHUKOB THAPOCHIINKATA LIEJIOYHOIO MeTaJla.
[176] Otan monydeHUs] CMECU MPEAIIECTBEHHUKOB BCIyYHBAIOLIETOCS MaTepuajga MOXKET
OBITH BBINIOJIHEH C TIOMOLIBIO JIFOOOTO crocoba, m3ecTHOro crenuanucty. CocraB cmecH

NPEAMECCTBCHHUKOB BCIYUUBAKOLICTOCA MaTepuajia OINMMCAaH BbIIIE CO CCBHUIKOI Ha BTOpOI\/'I
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aNbTEPHATUBHBIN BapUAHT HACTOSIIEro n3o0perenus. [IpeamecTBeHHUKM MOYKHO, HaIpuMep,
BBOJIUTDH B CMECUTEJIbHBIN OaKk depe3 pacxoaoMephl.

[177] Tlpouecc moxker HeOOA3aTENBbHO BKIIIOUATH ATAll YaCTUYHOW JETUIPATALN CMECH
MEKIY 3TAIOM TOJIYyYEHHsI CMECH U 3TAIlOM €€ 3aJIMBaHus B 00bEM BCIYYHMBAOLIETrOCs OJIOKa.
Llenbro 3TOrO 3Tama SBJIAETCS NOCTHUXKEHUE MOAXOMALIErO COAEPXkKAaHUS BOJAbI B CMECH
MPEeALIECTBEHHUKOB BCIYYUBAOIIETrOCs MaTepraa, Kak ONMUCAHO BBILIE.

[178] Cwmech mocne HeoOsI3aTENBHON NErHApaTalliH SIBJISETCS AOCTATOYHO CTaOWIIbHOM
npu OOBIYHOHM TemmepaType OkpyKaromed cpeabl. OHa MOXKET XPaHUTBCS B TEUYCHHE
HECKOJIbKUX YacOB WJIM JaXKe [HEH, eclii HeoOXOIWUMO, MpH OXJaKIACHUH 0e3 prcka
oOpa3oBaHus reist. ITy CTaOMJIBHOCTb MOKHO HCIOJB30BAaTh Ui YOAJIEHHs ITy3BIPHKOB,
KOTOPBIE MOTJIM MOSIBUTBCS BO BpeMs MOJYYEHUs CMECH. YJajeHue My3bIPbKOB MOKHO
OCYILIECTBIISAT, MPOCTO OCTABIISASI CMECh B TOKOE, WJIH JIFOOBIM M3BECTHBIM METOJIOM, TaKHM
KaK UCIOJIb30BAHUE YJAbTPa3ByKa WIM Jera3anys o NapuuaibHbIM JaBJICHUEM, HAIpUMeEp.
[179] Ha cnenyromem 3Tame CMeCh 3aJIUBAlOT B 00beM Vi BCIy4YHBAIOIIErocst OJIOKa,
KOTOPBII MMO3Ke OXBAaTHT CJION Bemy4yuBaromerocss marepuana. Ilepudepwuiinas pacnopka
IUIOTHO npuKjeuBaercs k Tpetbeit GP3 u uerBepToii GP4 CTEK/IAHHBIM MaHENSIM.

[180] OObuHOE paccTOsHUE, pa3nessIIoIee BE CTEKISIHHbIE TAHEH, COCTABJISET OT 2 10
30 MM, mpeanovTuTeNsbHO oT 3 10 15 MM, Gosee mpennouTUTENbHO OT 3 10 8 MM.

[181] Ilepudepuiinas pacriopka OOBIYHO COAEPKHUT OTBEPCTHE, TMO3BOJIIIONIEE 3aTUBAThH
CMeCh MPENIIeCTBEHHIKOB BCITYYHBAIOIIErOCs Marepraia B 00bEM BCITyUHBAIOIIErocs OJoKa.
ITocne BBeneHNST HEOOXOIUMOTO KOJIMYECTBA CMECh PACTIPENEIISIOT WIN PA3JIUBAIOT 110 BCEMY
o0BpeMy BCIYYMBAOLIETrocsi OJOKa, HAMPHMEpP, C MOMOIIBI0 BPAINAKOLIErOCs CTOJIA. 3aTeM
OTBEPCTHE 3aKPBIBAIOT U YIUIOTHSIIOT.

[182] 3areM BBIMONHSIOT OTBEPXKIECHUE CMECH TMPEALISCTBEHHUKOB BCIYYHBAIOIIETOCS
MaTepuaa, IpUYEM OTBEpJeBaHHE HEe BKJIOYaeT BbIcylnnBaHue. OTBep:KIEHHE MOXKET
OCYILIECTBIISATECS, HAPUMED, B MEUU MPH TeMIepaType, o0braHo cocranisiromeii 60-90 °C, B
TEUEHUE HECKOJBbKUX 4YacOB, [Js1 TOJY4YEHHs Teilsl C JOCTAaTOYHOM TBEPAOCTBIO U
00pa3oBaHus CJIOs BCIYYHUBAKOIIETOCs MaTepHala.

[183] B stom mpouecce oOpa3OBaHHBIN CJIOW BCIYYHBAIOIIETOCS MaTepHalia OXBadeH
nepuepuiiHON pacropKOi, a CIIEAOBATENbHO CJIOH BCIYYMBAIOIIETOCS MaTepuana He
MIPOXOJUT BIUIOTHYIO K KpasiM CTEKJISTHHBIX MaHesel.

[184] Hacrosimee u3oOpeTeHHe TakkKe OTHOCUTCS K MPUMEHEHUIO MO MEHBIIeH Mepe
onHOTO OJIOKa BaKYYMHOT'O HM3OJSILIMOHHOTO OCTEKJIEHUS B y3JI€ OTHECTOMKOIO OCTEKIJICHHS
IUISL YAYYIIEHHs! TETUIOBBIX XapakTepUCTHK (3HaueHue U) BMecTe ¢ OTHECTOMKOCTBIO, MPHYEM
y3€J OTHECTOWKOrO OCTEKJICHHs MPEACTaBIsIeT COOOH y3ell MHOTOCIOHHOTO OCTEKJICHUS,
coJieprKalluii BHyTpEeHHee IPOCTPAHCTBO Sp.

[185] Takum oOpa3om, HacTosIee U300OPETEHHE OTHOCUTCS K MPUMEHEHHIO 10 MEHBIIeH

MEpE OOHOIO Oyoka BAKYYMHOI'0 M3OJIIUOHHOTO OCTCKICHUA B Y3JIC OTHECTOMKOIO
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OCTEKJICHHsT JJIsi VIYYIIeHHS TEIJIOBBIX XapakTepucTuUK (3HaueHue U) BMecTe ¢
OTHECTOMKOCTBIO, TPHUYEM Y3€J OTHECTOMKOrO OCTEKJEeHMs MpeAcCTaBisier coOoil y3en
MHOTOCJIOHHOTO OCTEKJIEHUs], CONep Kalluil BHYTPEHHEE MPOCTPAHCTBO Sp, MPH 3TOM y3el
(10) orHeCTOMKOro BaKyyMHOTO H30JIILIUOHHOTO OCTEKJICHUS COIEPIKHT:
1. IO MeHbIIeH Mepe OIUH OJIOK BaKyyMHOTO H3OJBILUOHHOTO OCTEKJICHUS,
COoAep KaLIU:

a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD
(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
CTeKJIIHHYIO maHenb GP2, MMErIyr0 BHYTPEHHIOK MOBEPXHOCTH (21)
MAHEJN W BHEIIHIOK MOBEPXHOCTD (22) maHemw;

b. HaOop OTAENpHBIX TOAMOPOK (4), PACHOJOKEHHBIX MEXKIy NepBOH H
BTOPOH CTEKJISTHHBIMH TAaHEJSIMH, MOIACPKUBAIOLINX PACCTOSTHHE MEXKAY
MepPBON U BTOPOH CTEKJITHHBIMU NAHEJSIMU,

C. TEpMETHYHO COENUHSIOIIee YIUIOTHEHHE (5), YIUIOTHSIOIEe PacCTOsHUE
MEXIYy NIepBOI M BTOPOH CTEKJITHHBIMH MAHESIMU TI0 UX TIEPUMETPY;

d. BHyTpeHHHI 00BeM V, 00Opa3oBaHHBIN MEPBON M BTOPOH CTEKJISTHHBIMU
NAaHEJSIMH U 3aKPBITBIH TEPMETUYHO COCOUHSIIOIUM  VIUIOTHEHHEM,
MpUYeM B HEM CO3JIaH BaKyyM ¢ aOCOFOTHBIM naBienueM Menee 0,1 mOap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K
BHYTPEHHEMY 00beMY V;

u

il. Tperpro crexisAHHY0 mnaHenb GP3, uMeromyro BHYTPEHHIOIO MOBEpxHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u

iil. 1Mo MeHbIIel Mepe OUH BenmyduBaromuiics 6510k (100) ocTekyieHus1, Coaep KaIluii;

- UeTBEPTYI0 CTeKIsAHHYl0 maHenb GP4, wumemmyr0 BHYTPEHHIONO
NOBEPXHOCTD (4 1) maHe ! 1 BHEIIHIOK TIOBEPXHOCTH (42) maHeny,

- cnoii BenyumBaromerocss Marepuana (101), pacronoskeHHBIH MexXIy
BHYTpeHHUMH mnoBepxHOCTAIMH (31, 41) maHenell yka3aHHBIX TPEeTbeH U
4yeTBepTOl cTekysAsHHbIX naHeneh GP3 u GP4;

u
V. OKpYKaroIyK TUCTAHLIHOHHYIO paMKy (9), pacroNOKEHHYI0 MEXIy BHEIIHEH
MOBEPXHOCTBIO (22) maHenu BTOpoW CTekiassHHOW maHenmu GP2 u BHemrHe
MOBEPXHOCTHIO (32) maHenu Tperbel crekyssHHON naHenu GP3 mo ux mepumerpy
U COXPAHSIOLIYIO0 PACCTOSIHIE MEXKIY HUMH, U
IPU 3TOM OKpY’Karollas AWCTAHLIHMOHHAs paMKa, BHEIIHSS TMOBEPXHOCTh (22) maHemu u

BHEITHSISI TOBEPXHOCTH (32) maHenu oOpa3yloT yka3aHHOE BHYTPEHHEE MPOCTPAHCTBO SP.
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[186] Ouenku HaACTOSIMIEr0 Yy3ja OTHECTOMKOTO OCTEKJIEHHS COTJIaCHO CTaHAapTaM
EN 1363-1 u EN 1364-1 nokasanu NOBBILEHHE XAPAKTEPUCTHK OFHECTOMKOCTH Ha
npubnusutenbHo 20 % MO CPaBHEHHMIO CO CTAHAAPTHBIM JABOWHBIM OCTEKJIIEHHEM, YTO
MOKA3bIBAET HEOXKUIAHHBIN CHHEpreTHdeckuil 3hdexr.

[187] TemnoBbie XapakTepUCTUKH OOO3HAYEHBI TEIJIONMEpenadeil y3jia OTHECTOMKOIro
BAKYYMHOI'O  HM30JIIUOHHOIO  OCTEKJICHMs, TakKe M3BECTHOM Kkak 3HaueHue U.
Temnonepenaua npexacrasisier coOOM CKOPOCTh Mepemadd Terula 4epe3 KOHCTPYKIIHEO
(xoTOpasi MOJKET COCTOSITh M3 OJHOTO MaTepuaia WM TPENCTaBJIATh COOOW KOMIIO3HT),
Pa3IeNICHHYIO Ha Pa3HOCTb TEMIIEPATyp MO BCEH 3TOW KOHCTPYKUMU. EquHuIIaMu u3MepeHus
apisitoTest BT/M2K. Uem nydme w30sA0usl KOHCTPYKLHMH, TeM HIke Oyner 3HadeHue U.
Tennonepenaya y4yuTBIBAET TEIUIOBBIE MOTEPU MW3-32 MNPOBOAMMOCTH, KOHBEKLMHM U
U3JTy4EHHUS].

[188] Hanmuune Onoka BaKyyMHOTO H3OJIILIMOHHOTO OCTEKJICHUS B HACTOSIIEM Y3Jie
OTHECTOMKOIO0 BaKyyMHOIO H3OJISILLUOHHOIO OCTEKJIEHUS IO3BOJIAET COXPAHATH TEIUIOBbIE
XapaKTepUCTUKN OCTEKJIEHUs JaKe B CJIyyae yTeUKH rasa U3 BHYTPEHHEro IMPOCTPaHCTBa Sp.
KoHCTpyKIMs 13 HECKOJIbKUX CTEKJITHHBIX MaHeJIed MO3BOJSIET BKIOYaTh (PYHKIHOHAIbHBIE
MOKPBITHS HA OHOM M 00JIee TOBEPXHOCTSIX MaHEIH.

[189] Hacrosimee wu3zo0peTeHHE TakkKe OTHOCUTCS K Croco0y MpenoCTaBIeHHs Y3iia
OTHECTOMKOIO BAKYYMHOT'O H30JISIIUOHHOTO OCTEKJICHHUs], BKIOYAKOIEMY 3Tallbl:

1) mpenocraBieHne MO MEHbIIEH Mepe OJHOTO OJIOKAa BaKyyMHOTO H3OJIALIMOHHOTO
OCTEKJICHUs, COAepKAILero BTOPYIO CTEKJIAHHYIO naHenb GP2, UMerIyo BHEIIHIOH
MOBEPXHOCTD (22) maHeny,

2) mpenocTaBieHHE MO MEHbIIEH Mepe OJHOrO BCIYYHBAIOLIETOCS MOIYJISI OCTEKIICHHUS,
COJZIep>Kalllero TPEeThIO CTEKJISIHHYIO NaHenb GP3, uMerolyo BHELIHIO TOBEPXHOCTD
(32) manenmy,

3) u cOOpKy MO MeHbIIel Mepe OTHOrO OJI0Ka BAKYYMHOT'O M30JISIIUOHHOTO OCTEKIICHUS
U IO MEHBIIEH Mepe OJHOTO BCIYYMBAIOLIErOCs MOAYJS OCTEKJIEHHUs] NMOCPEACTBOM
OKpY’KaroIlel JIUCTAHUMOHHON paMku (9), pacroyio)keHHOH MeXAy BHEIIHEH
MOBEPXHOCTBIO (22) maHenmu BTOpOM crekisiHHOW mnaHenn GP2 u  BHemHew
NOBEPXHOCTBIO (32) maHenn TpeThel crekisiHHON maHenu GP3 mo ux mepumerpy u
MOANEPKUBAOIIEH PACCTOSTHUE MEKAY HUMH,

IIPU 3TOM OKPY’KaroIIasi AUCTAHIIMOHHAS PaMKa, BHEIIHS NOBEPXHOCTD (22) maHenu
U BHELIH:S MOBEPXHOCTH (32) maHenu o0pa3yroT BHYTPEHHEE POCTPAHCTBO Sp.
[190] Ilo meHblueil Mepe oaMH OJOK BaKYyMHOT'O H3OJIILHOHHOTO OCTEKJICHUS SIBIISIETCS
PaCKPBITBIM BBILIE U COEPIKUT:
a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD

(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
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CTeKJIIHHYIO maHenb GP2, MMErIyr0 BHYTPEHHIOK MOBEpXHOCTH (21)
MAHEJN W BHEIIHIOK MOBEPXHOCTD (22) maHemw;

b. HaOop OTAENpHBIX TOAMOPOK (4), PACHOJOKEHHBIX MEXKIy NepBOH H
BTOPOH CTEKJISTHHBIMH TAaHEJSIMH, MOIACPKUBAIOLINX PACCTOSTHHE MEXKAY
MepPBON U BTOPOH CTEKJITHHBIMU NAHEJSIMU,

C. TEpMETHYHO COENUHSIOIee YIUIOTHEHHE (5), YIUJIOTHSIOIEe PacCTOsIHUE
MEXIYy NIepBOI M BTOPOH CTEKJITHHBIMH MAHESIMU TI0 UX TIEPUMETPY;

d. BHyTpeHHmiI 00beM V, 0Opa3oBaHHBIN TEPBOH W BTOPOH CTEKJISTHHBIMU
NAaHEJSIMH U 3aKPBITBIH TEPMETUYHO COCOUHSIIOIUM  VIUIOTHEHHEM,
IpUYeM B HEM CO3aH BaKyyM C aOCOJIFOTHBIM JaBjieHueM meree 0,1 mbap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K

BHYTPEHHEMY 00beMy V.

Ilo MeHbIIEH Mepe OAUH BCIYYMBAOUIUNCSA MOAYJb OCTEKJICHHUS! COAEP>KUT TPETBIO

CTCKIIIHHYHO TIaHECJIb W 110 MEHBIIEH MEpE OOUH BCHy"IPIBaIOH_IPIfICSI ook OCTCKJICHUA,

PACKPBITBIN BBIIIE, H, TAKIM 00pa30M, COAEPKHUT:

a.

[192]

TPETbIO CTEKISIHHYIO naHenb GP3, MMerIyr0 BHYTPEHHIOK MOBEepxHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u
no MeHblned Mepe oamH BenyuuBarommiics Onok  (100)  ocrexneHus,
COoAep KaLIU:
- UeTBEPTYI0 CTeKIsAHHYl0 maHenb GP4, wumemmyr0 BHYTPEHHIONO
NOBEPXHOCTD (4 1) maHey 1 BHEIIHIOK TOBEPXHOCTH (42) maHeny,
- cnoii BenyumBaromerocss Marepuana (101), pacronoskeHHBIH MeXIy
BHYTpeHHUMH mnoBepxHOCTAIMH (31, 41) maHenell yka3aHHBIX TPEeTbeH U

4eTBepTOH cTekyAHHbIX naHene GP3 u GP4.

CornacHo nepBoMy albT€PHATUBHOMY BapHUaHTy, PACKPbITOMY BbIllle, IO MEHbLIEH

MEpE OAUH BCHy‘{HBaIOLL[HfICﬂ MOAYJIb OCTCKJIEHUA COACPKUT TPETHHO CTCKIIIHHYIO MMAHEIb U

MO MEHbINeH Mepe OOUH BCIYYHBAOIIUICS OJIOK OCTEKJICHUS, PACKPBITBHINA BBIIIE, U, TAKUM

00pa3oMm, CONEePKUT:

a.

TPETbIO CTEKISIHHYIO naHenb GP3, MMeroIyr BHYTPEHHIOW MOBEpxHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u
no MeHblned Mepe oamH BenyuuBarommiics Onok  (100)  ocrexneHus,
COoAep KaLIU:

- UeTBEPTYI0 CTeKIsAHHYl0 maHenb GP4, wumemmyr0 BHYTPEHHIONO

NOBEPXHOCTD (4 1) maHe ! 1 BHEIIHIOK TIOBEPXHOCTH (42) maHeny,
- cnoii BenyumBaromerocss Marepuana (101), pacmonoskeHHBIH MeXIy

BHYTpeHHUMH mnoBepxHOCTAIMH (31, 41) maHenell yka3aHHBIX TPEeTbeH U
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yeTBepTOl CTeKsiHHbIX maHene GP3 u GP4, nuineHHbIN OXBaThIBAIOLIEH
nepudepuiHON PacropKu.
[193] CornacHo BTOpOMY ajJbTepHATUBHOMY BapHaHTy, PACKPBITOMY BbILIE, 110 MEHbIIEH
Mepe OJIMH BCIyYHBAIOLIUNCS MOAYJb OCTEKJICHUs COAEPKUT TPEThIO CTEKJISIHHYIO MaHemb U
[0 MEHbIIEeH Mepe OIUH BCIyYMBAIOIIMNICS OJIOK OCTEKJIEHUS, PACKPBITHIA BBILIE, U, TAKIM
00pa3oMm, CONEePKUT:
a. TPeTbIO CTeKsIHHYI0 maHenb GP3, uMermyr BHYTPEHHIOK MOBEpxXHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u
b. mo wmenbmedi Mepe oxauH BenyuuBarommiics Omox  (100) octekyeHwus,

COoAep KaLIU:

- 4YeTBEpPTYIO CTeKJIsAHHYI0 naHenb GP4, nMerolyo BHYTPEHHIOI MOBEPXHOCTh
(41) mareny U BHEIIHIOK NMOBEPXHOCTH (42) maHenwy,

- mnepudepuiiHylo pacnopky, oOpasyrmomyr ob0bem Vi Omoka IU wmexny
BHYTPEHHUMH TmoBepxHOCTsIMU (31, 41) maHenell yka3aHHBIX TpeTbedl H
yeTBepTOH cTeKIsiHHbIX naneneit GP3 u GP4,

- crnoii BcmyuuBaromerocst Marepuaia (101), pacronokeHHBIH — MEXIy
BHYTPEHHUMH TmoBepxHOCTsIMU (31, 41) maHenell yka3aHHBIX TpeTbedl H
4yeTBepTOl CTeKIsTHHBIX naHeneit GP3 u GP4 B o0bpeme Vi.

[194] DOtan cOopku cOriacHO AAHHOMY CIOCOOy MOM00eH TOMY, KOTOPBIH HCIONb3YIOT
JUIsl TIPEOCTABJIEHUs MHOTOCJIONHBIX OCTEKJIEHUH, U W3BECTEH CHELUAIUCTy B JAaHHOU
00J1aCTH TEXHHUKH.

[195] Hacrosmuii cnoco® MO3BOJSET MPUCOSTUHATh OJIOK BaAKYYMHOTO HW30JIILIMOHHOTO
OCTEKJIGHHUS K CYLIECTBYIOIEMY BCIYYHBAIOLIEMYCS MOAYJIIO OCTEKJeHHUs. YKa3aHHBIN
BCITyYHBAIOLIUNCA MOJAYJb OCTEKJIEHMsS] MOXKET YK€ HaXOAMTbCA Ha MeCTe B 3JaHMM WU
KOMHAaTe, WUIM OH MOXET TakKe OXHUIAAThb pasMeLIeHUss B CBOEM OKOHYaTeJIbHOM
PACIIONIOKEHUH, Kak 00CYKIAIOCh BBILIE, W/ B pAMKaX 3aMEHbl WJIM BOCCTAHOBJICHHUSI.
[196] Takum oOpaszoM, Takol CHocoO MOJIe3eH B TeX CIydasx, KOrja CYIIeCTBYIOIIUN
BCIYYHMBAIOIIUICSI MOAyJb TpeOyeT peMOHTa, 3aMeHbl W/uian u3MeHeHus. [locpencTBom
noOasyieHus1 OJI0Ka BaKYYMHOTO M3OJSIIMOHHOTO OCTEKJICHHS K BCIYUHBAIOIIEMYCSI MOAYIIO
OCTEKJICHHUS TEIUJIOBbIE XapaKTEePUCTUKU CYLIECTBYIOIIEr0 OCTEKJIEHUS YIyqIlaloTcs, TaK, YTO
UMEIOIIUNCS y3€ll OrHECTOWKOTO BaKyyMHOTO H3OJISILIHOHHOTO OCTEKJIEHHs mpuoOperaer
Jy4lINe TEIUIOBbIE XapaKTEePUCTHKH, HYEeM HCXOIHOE OcTekyieHue. Takoe noGaBieHue
MO3BOJISIET BBINOJIHATH YCOBEPLIEHCTBOBAHHWE CO CHUXXEHHOW CTOMMOCTBIO, IOCKOJIBKY
U3MEHSIETCS TOJIbKO YacTb OCTEKJIEHHUS, B TO BpeMsl KaK CyLIECTBYIOILINI BCIyYHBAIOLIUICS
MOJYJIb MOXKET OCTaBaThCsI TEM KeE.

[197] Takum oOpaszom, mepBblii CIOCOO MPEAOCTaBICHHS y3j1a OTHECTOMKOTO BaKYYMHOTO

HU30JIAIUOHHOT'O OCTCKIICHUA MOXKET BKJIIOYATDL 3TAIlbI:
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1) mpemocraBieHHe MO MEHbBLIEH Mepe OJHOro OJIoOKa BaKyyMHOTO H30JIILIUOHHOTO
OCTEKJICHUs], COZIePKALLero:
a. TepByrO CTekIsiHHYI maHenb GP1, uMerolyr0 BHYTPEHHIOI MOBEPXHOCTb
(11) maHemu W BHEIIHIOW MOBEPXHOCTH (12) maHenu, U BTOPYIO CTEKISTHHYIO
na"enb GP2, MMeromyo BHYTPEHHIOK MOBEPXHOCTH (21) maHenu U BHEIIHIOK
MIOBEPXHOCTD (22) maHeNw;
b. HaOOp OTHENbHBIX MOANOPOK (4), PACMONOKEHHBIX MEXAY NMEePBOM M BTOPOH
CTEKJISIHHBIMU MaHENAMH, MOJAEPKUBAIOLINX PACCTOSHUE MEXIy NEepBOH U
BTOPOI CTEKJIIHHBIMU MaHEJSIMH,
C. TEpPMETHYHO COEAMHSIOLIee VIUIOTHEHHE (5), YIUIOTHSIOLIEE pPAacCTOSHUE
MeXly MepBOH 1 BTOPON CTEKJISIHHBIMU MaHEJIMHU 0 UX [IepUMETPY;
2) mpenocTaBieHHE MO MEHbIIEH Mepe OJHOrO BCIYYHBAIOLIETOCS MOIYJISI OCTEKIICHHUS,
COJZIEPIKALIETO!
a. TpPeTbl0 CTeKJsAHHYI0 mnaHedb GP3, umeroyr BHYTPEHHIOK MOBEPXHOCTb
(31) maneny 1 BHEIIHIOK MOBEPXHOCTD (32) maHeu, u
b. mo wMeHbled Mepe oauMH BenmyuuBarommiics Onok (100) ocrekneHws,
COoAep KaLIU:

- 4YeTBEpTyI0 CTekiIsHHyro mnaHens (GP4, wuMmeroumylo BHYTPEHHIOH
MOBEPXHOCTD (4 1) MaHe I 1 BHEIIHIOK MOBEPXHOCTH (42) maHeny,

- cnoii BemyumBaromerocss Marepuana (101), pacrososkeHHBIH MeXIy
BHYTpeHHUMH mnoBepxHOCTAIMH (31, 41) maHenell yka3aHHBIX TPEeTbeH U
yeTBepTOH cTeKIsiHHbIX naneneit GP3 u GP4,

3) u cOOpKy MO MeHbIIelH Mepe OTHOrO OJI0Ka BAKYYMHOTO H30JIILIMOHHOTO OCTEKJICHUS
U IO MEHBIIEH Mepe OJHOTO BCIYYMBAIOLIErOCs MOAYJS OCTEKJIEHHUs] NMOCPEACTBOM
OKpY’KaroIlel JIUCTAHUMOHHON paMkHu (9), pacroyio)keHHOH MeXAy BHEIIHEeH
MOBEPXHOCTBIO (22) maHenmu BTOpOM crekisiHHOW mnaHenn GP2 u  BHemHew
MOBEPXHOCTHIO (32) maHenn TpeThel cTekstHHON maHenun GP3 mo ux mepumerpy u
NOANEPKUBAIOIEH  pacCTOsiHWUE  MeXJAy HHUMH, T[pPH O3TOM  OKpy»Karoluas
IVCTAHIIMOHHAS] paMKa, BHEIIHSS IOBEPXHOCTD (22) MaHeNu U BHEIIHSS MOBEPXHOCTD
(32) maneny 0Opa3yOT BHYTPEHHEE MPOCTPAHCTBO SP.
[198] Ilo meHblIel Mepe OUH BCOYYMBAIOLIUICSA MOAYJb OCTEKJIEHHUS JJIsl 3TOrO NEPBOTO
crnocoba OOBIYHO TOJYYArOT C TIOMOLIBKO MPOLECCa, OMMCAHHOTO BBIIIE JJsI NIEPBOTO
aJbTEPHATUBHOIO BAPUAHTA, BKJIFOUYAOIIETO 3Talbl:
— MOJIy4€HUE CMECH NMPEAIIeCTBEHHUKOB BCITy4YHUBAKOIIErOCs MaTepuala,
— HAHECEeHHWE CMECH TNPENUIECTBEHHUKOB BCIY4YMBAIOLIErOCs MaTepuaga Ha
CTEKJISTHHYIO TIaHeNb Bcmy4uBaromerocs 6yoka ysna FR-VIG, pacnonokeHHyO B

TOPHU30OHTAJIBHOM MOJIOKCHUH,
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- BBICYUIMBAHHE CMECH MPEAIIEeCTBEHHUKOB BCIyUYMBAIOLIErocs Marepuana cC
o0pa3oBaHHEM CJIOs1 BCIYYMBAOILIETOCS MaTepHaja, y KOTOPOro mepBasi CTOpOHA
KOHTaKTHUPYET C YKa3aHHOMN CTEKJISHHON MaHEebI0.

[199] CornacHoO 3TOMy OOBIMHOMY TMPOIECCY MOJYYEHHsI BCIYyYHUBAIOIIETOCS MOJYJIS

OCTEKJICHHsI CJIOM BCIYYHMBAIOLIErOCs MaTepuana OOBIMHO JIMIIEH OXBaThIBAIOIIEH

nepudepuiHON PacropKu.

[200] Btopoii ciocod mpeaocTaBieHHs y3Jia OTHECTOWKOTO BaKYYMHOTO H30JIILIMOHHOTO

OCTEKJIEHUSI MOKET BKJIIOUATh JTallbl:

1) mpemocraBieHHe MO MEHbBLIEH Mepe OJHOro OJIoOKa BaKyyMHOTO H30JIILIUOHHOTO

OCTEKJIEHUS], COZIEPIKALIErO:

a. TepByrO CTekIsiHHYI maHenb GP1, uMerolyr0 BHYTPEHHIOI MOBEPXHOCTb
(11) maHemu W BHEIIHIOW MOBEPXHOCTH (12) maHemu, ¥ BTOPYIO CTEKISIHHYIO
na"enb GP2, MMeromy0 BHYTPEHHIOK MOBEPXHOCTH (21) maHenu U BHEIIHIOK
MIOBEPXHOCTD (22) maHeNw;

b. HabOp OTHENBHBIX MOAMOPOK (4), PACTONIOKEHHBIX MEXKAY MEPBOM U BTOPOM
CTEKJISIHHBIMU MaHENAMH, MOJAEPKUBAIOLINX PACCTOSHUE MEXIy NEepBOH U
BTOPOI CTEKJIIHHBIMU MaHEJSIMH,

C. TEpMETHYHO COEAMHSIOLIee VIUIOTHEHHE (5), YIUIOTHSIOIIEE pacCTOSHHUE
MeXly MepBOH U BTOPOH CTEKJISIHHBIMU MaHEJAMU 0 UX [IepUMETPY;

2) mpenocTaBieHHE MO MEHbIIEH Mepe OJHOrO BCIYYHBAIOLIETOCS MOIYJISI OCTEKIICHHUS,
COZepKALLEro:

a. TpPeTbl0 CTeKJsAHHYI0 mnaHedb GP3, umeromyro BHYTPEHHIOIO MOBEPXHOCTb
(31) maneny 1 BHEIIHIOK MOBEPXHOCTD (32) maHeu, u

b. mo wMeHbled Mepe oauMH BenmyuuBarommiics Onok (100) ocreknenHws,
COoAep KaLIU:

- 4YeTBEpPTYIO CTeKJIsAHHYI0 naHenb GP4, nMerolyo BHYTPEHHIOI MOBEPXHOCTh
(41) mareny U BHEIIHIOK NMOBEPXHOCTH (42) maHenwy,

- mnepudepuiiHylo pacnopky, oOpasymomyr ob0bem Vi Omoka IU mexny
BHYTPEHHUMH TmoBepxHOCTsIMU (31, 41) maHenell yka3aHHBIX TpeTbedl H
yeTBepTOH cTeKIsiHHbIX naneneit GP3 u GP4,

- crnoii BcmyuuBaromerocst Marepuaia (101), pacronokeHHBIH — MEXIy
BHYTpeHHUMH moBepxHOCTsIMH (31, 41) maHenmeli yka3aHHOW TpeTbell U
4yeTBepTOl cTeKIsTHHBIX naHeneit GP3 u GP4 B oObeme Vi,

3) u cOOpKy MO MeHbIIelH Mepe OTHOrO OJI0Ka BAKYYMHOTO H30JIILIMOHHOTO OCTEKJICHUS
U 10 MeHbllel Mepe OJHOrO BCIYyYHBAIOLIErocs MOJYJs OCTEKJIEHUs MOCPENCTBOM
OKpY’KaroIled JIUCTAHUMOHHOM paMku (9), pacmoJIOKEHHOH MeXIy BHELIHEH
MOBEPXHOCTBIO (22) maHenmu BTOpOM crekisiHHOW mnaHenn GP2 u  BHemHew

NOBEPXHOCTHIO (32) maHenn TpeThel crekstHHON maHenu GP3 mo ux mepumerpy u
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NOJACPKUBAIOLIEH  pacCTOSHHE MEXKAY HHUMH, TPU O3TOM  OKpY’Karowias
IVCTAHIIMIOHHAS paMKa, BHEIIHSS IOBEPXHOCTD (22) MaHe Ty U BHEIIHsIS] TOBEPXHOCTh
(32) maneny 0Opa3yOT BHYTPEHHEE MPOCTPAHCTBO SP.
[201] Ilo meHbLIel Mepe OMH BCIYYMBAKOLIUICA MOAYJIb OCTEKJICHUS IJI1 3TOTO BTOPOTO
crocoba OOBIMHO TOJYYaKOT C TOMOLIBIO TPOLECCa, OIMHUCAHHOTO BBINIE JJIsI BTOPOTO
ANbTEPHATUBHOTO BAPUAHTA, BKIIFOUAIOLIETO STAIIbI:
— TIOJIy4€HHE CMECH MPEALIECTBEHHUKOB BCIYUHBAIOLIETOCS MaTeprana,
- 3aJlMBaHUe CMeCH B 00beM Vi BCIyUHBAOIIErocs OJIOKa,
— OTBEpKIOCHHE CMECH C 00pa30BAHHUEM CJIOSI BCITyYHBAIOIIETOCs MaTepHala.
HYHKTbI
[202] IIyakr 1 otHocurcsa Kk y3i1y (10) OrHecToHKOro BaKyyMHOIO H3OJISILIMOHHOTO
OCTEKJICHHSI, COACPIKALLIEMY:
1. IO MeHbIIeH Mepe OOUH OJIOK BaKyyMHOTO H3OJILUOHHOTO OCTEKJICHHS,
COoAep KaLIU:
a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD
(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
CTeKJIIHHYIO maHenb GP2, MMerIyr0 BHYTPEHHIOK MOBEpXHOCTH (21)
MAHEJN W BHEIIHIOK MOBEPXHOCTD (22) maHemw;
b. HaOop OTAENpHBIX TOAMOPOK (4), PACHOJOKEHHBIX MEXKIy NepBOH H
BTOPOH CTEKJISTHHBIMH TAaHEJSIMH, MOIACPKUBAIOLINX PACCTOSTHHE MEXKAY
MepPBON U BTOPOH CTEKJITHHBIMU NAHEJSIMU,
C. TEpMETHYHO COENUHSIOIee YIUIOTHEHHE (5), YIUJIOTHSIOIEe PacCTOsIHUE
MEXIYy NIepBOI M BTOPOH CTEKJITHHBIMH MAHESIMU TI0 UX TIEPUMETPY;
d. BHyTpeHHHI 00BeM V, 00Opa3oBaHHBIN MEPBON M BTOPOH CTEKJISTHHBIMU
NAaHEJSIMH U 3aKPBITBIH TEPMETUYHO COCOUHSIIOIUM  VIUIOTHEHHEM,
IpUYeM B HEM CO3aH BaKyyM ¢ aOCOJFOTHBIM naBieHueM meree 0,1 mbap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K
BHYTPEHHEMY 00beMY V;
u
il. Tperpro crexisAHHY0 mnaHenb GP3, uMeromyro BHYTPEHHIOIO MOBEpxHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u
iil. 1Mo MeHbIneH Mepe ouH BemydyuBaromuiics 6ok (100) ocTekyeHus:, Coaep KaIIHA;
- UeTBEPTYI0 CTeKIsAHHYl0 maHenb GP4, wumenmyr0 BHYTPEHHIONO
NOBEPXHOCTD (4 1) maHey 1 BHEIIHIOK TTOBEPXHOCTH (42) maHeny,
- cnoii BenyumBaromerocss Marepuana (101), pacronoskeHHBIH MexXIy
BHYTpeHHUMH mnoBepxHOCTIMH (31, 41) maHenell yka3aHHBIX TPeTbed U

yeTBepTOl cTeKsiHHbIX naneneit GP3 u GP4;
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u
V. OKpYKaroIyK IUCTAHLHUOHHYIO pPaMKy (9), pacroJOKEeHHYI0 MeXIy BHEIIHEH
MOBEPXHOCTBIO (22) maHenu BTOpoW CTekiassHHOW maHenmu GP2 u BHemrHe
MOBEPXHOCTHIO (32) maHenu Tperbel crekyssHHON naHenu GP3 mo ux mepumerpy
U COXPAHSIOLIYIO PACCTOSTHUE MEKAY HUMH, U
IIPU 3TOM OKPY’KaroIiasi AUCTAHIIMOHHASI PaMKa, BHEIIHSS TIOBEPXHOCTh (22) maHemu
U BHELIH:S MOBEPXHOCTH (32) maHenu o0pa3yroT BHYTPEHHEE POCTPAHCTBO Sp.
[203] IIyHKT 2 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JIILIMOHHOTO OCTEKJICHUS
COTJIACHO MYHKTY 1, MPU 3TOM CJIOH BCIYYHUBAOIIETOCs MaTepuaia BbIOpaH u3:
- CJIOs1 KOMITO3ULIMHU THAPOCHIINKATA IEJOYHOIO METalia,
- CJIOS1 OPTaHUYECKOIrO FUAPOres,
- CJOsA, COAEpsKalero KOMIO3ULUI0 TMAPOCWIMKATA WIEJOYHOrO0 MeTaula u
OpraHUYecKUi TUApOresb, NPUCYTCTBYIOLIUX B BHJE CMECH WJIM B BHUJE Pa3JIMUYHBIX
MOJCJIOEB.
[204] IIyHKT 3 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JSIIUOHHOTO OCTEKJICHUS
COIJIACHO MYyHKTY | WMiam 2, mpu 3TOM CJOH BCHYYHUBAKOLIErOCsl MaTepuala NpeAcCTaBisieT
coboii cioli, comep Kaliuii KOMITO3ULIUIO THAPOCHIIMKATA IIEJIOYHOTO METajljia, UMEFOIIYIO
mosipHoe oTHoteHne Si0,/M,O npennodYTuTensHo B AUamna3one ot 2,5 no 8.
[20S] IlyHKT 4 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JISILIMOHHOTO OCTEKJICHUS
COrjacHo JOOOMY W3 TYHKTOB 1-3, TpU 3TOM CJIOH BCIYYMBAIOLIETOCS MarepHuaia
MpeaCcTaBisieT cOOOW CIIOH THAPOCUIIMKATA INEJOYHOrO METajlia, UMEKIIHNA CONepsKaHue
BOZBI B inanaszone ot 18 1o 50 Bec. % B mepecyere Ha OOIIMIA BEC CIIOSL.
[206] IIyHKT 5 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JIILIMOHHOTO OCTEKJICHUs
COTJIacHO JTI0OOMY U3 MYHKTOB 1—4, MpU 3TOM CJIOW BCIYYHBAIOIIETOCS MaTepralia MMeeT
TOJILIMHY B Auana3oHe oT 1 1o 30 mm.
[207] ILyHKT 6 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JSIIUOHHOTO OCTEKJICHUS
COTJIaCHO MYyHKTY 1, MpW 3TOM MO MEHBIIEH Mepe OAWH BCmydyuBarouquiics Omok [U
OCTEKJICHUsI JIOTIOJHUTENIbHO conepkuT mnepudepuiinyro pacmopky (102), obpasyromyro
odvem Vi Onoka IU mexny BHyTpeHHMMH moBepxHOCTsMH (31, 41) maHenel yka3aHHBIX
TpeTbeil 1 yeTBepToil cTekIAHHbIX naHeneld GP3 u GP4, u pu 3ToM cioil BCy4HBaroLerocs
marepuaina (101) pacnosoxkeH B o6beme Vi.
[208] IIyHKT 7 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JIILIMOHHOTO OCTEKJICHUS
COTJIACHO MYHKTY 6, IPU 3TOM CJIOH BCIYYHUBAOLIETOCS MaTepraa BBIOpaH u3:
- CJIOs1 KOMITO3ULIMHU THAPOCHIINKATA IEJIOYHOrO METallia,
- CJIOs1 OPTaHUYECKOrO FUAPOTes,
- CJOsA, COAEpsKalero KOMIO3ULUI TMAPOCWIHMKATA IIEJOYHOrO0 MeTauia u

OpFaHI/ILIeCKI/Iﬁ rUApOreib, NpUCYTCTBYHOIUX B BUAC CMECH.
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[209] IlyHkT 8 OTHOCHTCS K Y3JIy OTHECTOMKOTO BAKYYMHOI'O HU30JSIIUOHHOTO OCTEKJICHUs
COIJIACHO MNYyHKTY 6 WM 7, INPHU 3TOM CJOH BCIYYHUBAKOLIErOCsl MaTepuaja NpeACTaBisieT
coboii cioli, comep Kaliuii KOMITO3ULIUIO THAPOCHIIMKATA IIEJIOYHOTO METajljia, UMEFOIIYIO
mousipaoe otHowmeHue Si0,/M,0O npennouTUTEeNnbHO B TUana3oHe OT 3 10 8.

[210] IlyHkT O OTHOCHTCA K Y3Jy OTHECTOMKOTO BAKYYMHOI'O HU30JISILIMOHHOTO OCTEKJICHUS
COTJIaCHO JIFOOOMY U3 TYHKTOB 0—8, MpPU 3TOM CJIOW BCHOyYHBAIOLIETOCS MaTepuaia
MpeaCcTaBisieT cOOOW CIIOH THAPOCUIIMKATA INEJOYHOrO METajlia, UMEKIIHNA CONepsKaHue
BOZBI B inanasoHe ot 35 1o 48 Bec. % B mepecyere Ha OOIIHIA BEC CIIOSL.

[211] Ilyskr 10 oTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO H30JSILUOHHOIO
OCTEKJICHHsI COTJIACHO JIIOOOMY M3 TYHKTOB 6-9, TNpH 3TOM CJIOH BCIyYHBAIOIIErOCs
Marepuaia UMeeT TOJIIUHY B AuanasoHe oT 2 10 30 Mm.

[212] Ilyskr 11 oOTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOTO H3OJISILUOHHOIO
OCTEKJICHHsI COTJIACHO JIFOOOMY M3 MPEABIAYIINX MYHKTOB, IPU 3TOM OKPY’KaroIlasl pacropka
BbIOpaHa M3 MOJUMEPHON, METAJUTNIECKOH, KePaMHUUECKOH, CTEKIISTHHOM M X COYETAHUS U
KOMIIO3UTOB.

[213] Ilywkr 12 oOTHOCHTCA K Yy3Jy OTHECTOHKOrO BakKyyMHOTO H30JISIIUOHHOTO
OCTEKJICHHsI COTJIACHO JIFOOOMY M3 MPEABIAYIINX MYHKTOB, IPU 3TOM OKPY’KaroIlasl pacropka
JOTOJIHUTENILHO COJEP>KUT OKPYIKaIOLIee YINIOTHEHUE.

[214] Ilyskr 13 oOTHOCHUTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO H30JSILUOHHOIO
OCTEKJICHHsI COTJIACHO JIIOOOMY U3 TMpPENbIOyIINX NYHKTOB, MpPH 3TOM BHYTPEHHEE
MIPOCTPAHCTBO Sp 3aIOJIHEHO MO MEHbIIEH Mepe OJHUM U3 CyXOro BO3/yXa, a30Ta, aproHa,
KCEHOHA, KPUIITOHA UJIU UX CMECEH.

[215] Ilyukr 14 oOTHOCHUTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO H30JSILUOHHOIO
OCTEKJICHUsI COTJIaCHO JI0OOMY M3 TPEbINyIIUX MYHKTOB, coaepxkaiemy ot 1 mo 15
BCIYYHBAIOIIUXCS OJIOKOB.

[216] Ilyukr 15 oOTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO HM30JSILUOHHOIO
OCTEKJICHHsI COTJIACHO JIFOOOMY M3 MPEBbIAYIIUX MYHKTOB, IPH 3TOM IO MEHbINIEH Mepe OHa
U3 CTEKJISIHHBIX MMaHeJeH MPEeICTaBIsAeT COOOH CIOUCTYIO CTEKIJITHHYIO MTaHEIb.

[217] Ilyskr 16 oOTHOCHUTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO HM30JSILUOHHOIO
OCTEKJICHHsI COTJIACHO JIFOOOMY M3 MPEIBIAYILINX IMYyHKTOB, NMPH 3TOM TPETbS CTEKISTHHAS
naHenb GP3 npencrasnsier coOolt CIOUCTYIO CTEKIISIHHYIO MAHENb.

[218] Ilyukr 17 oOTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOTO M30JISILITUOHHOTO
OCTEKJICHHsI COTJIACHO JIFOOOMY M3 MPEBbIAYIIUX MYHKTOB, IPH 3TOM IO MEHbINIEH Mepe OHa
U3 MOBEPXHOCTEN CTEKISTHHON MaHenu cHaOkeHa (PyHKIIMOHAIBHBIM MOKPBITHEM (8).

[219] Ilyukr 18 oOTHOCHUTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO HM30JSILUOHHOIO
OCTEKJICHHsI COTJIACHO JIIOOOMY W3 TPEABIAYINUX NYHKTOB, MPH 3TOM (PYHKIIMOHAJIBbHOE
nokpbitTie (8) BBHIOPAHO W3 TOKPBHITUS C HHU3KOH U3JIy4aTeNbHOW CHOCOOHOCTEIO,

oTpaaroniero HHQpPaKpacHOe U3yUYeHUE MOKPBITUS WU MPOTHBOOTPANKAOIIETO MOKPBITHSI.
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[220] Ilyskr 19 oTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO M30JISILUOHHOIO
OCTEKJICHUsI COMIACHO MYHKTY 1, MpH 3TOM CJIOH BCIYYMBAIOLIErOCs MaTepuaja MOJy4eH C
MOMOILBI) ITPOLIECCA, BKIFOYAKOIIErO 3TaIbI:

— MOJIy4Y€HUE CMECH NMPEAIIeCTBEHHUKOB BCITy4YHUBAIOIIErOCs MaTepuala,

— HAHECEeHHWE CMECH TNPENUIECTBEHHUKOB BCIYYMBAIOLIErOoCs MaTepuaga Ha
CTEKJIIHHYK) IIaHEJIb OrHECTOMKOrO BAaKyyMHOIO  H3OJISILIUOHHOIO  y37a,
PaCHONIOKEHHYI0 B TOPU30HTAIIBHOM TOJIOKEHHUH,

— BBICYLIMBAHHE CMECH IIPENIIECTBEHHUKOB BCIYYHBAKOLIErOCs Marepuana C
o0Opa3oBaHHEM CJIOs1 BCIYYMBAIOILIETOCS MaTepHaja, y KOTOPOro mepBasi CTOpOHA
KOHTaKTHUPYET C YKa3aHHON CTEKJITHHON MAHEbIO.

[221] Ilyskr 20 OTHOCHTCA K Vy3Jy OTFHECTOHKONO BaKyyMHOIO H30JSILUOHHOIO
OCTEKJICHUsI COTJIACHO MYHKTY 19, mpu 3TOM IpoLEecC MOJIy4eHHs CJOs BCIyYHBAOLIETOCs
MaTepuana JOMOJHUTENBHO BKJIIOYAET OSTal YacTUYHOM JEruApaTallid MEXIy JTaloM
MOJy4eHUs] CMECH M DSTAllOM HAHECEHMs] CMECH Ha CTEKJISSHHYK) MaHeNb OTHECTONMKOIO
BAaKyyMHOI'O H30JIALIMOHHOTIO Y3J1a.
[222] IlyHkr 21 OTHOCHTCA K Yy3Jy OTHECTOHKONO BaKyyMHOIO H30JSILUOHHOIO
OCTEKJICHUsI COMIACHO MYHKTY 6, MPU 3TOM CJIOH BCIYYMBAIOLIErOCs MaTepuaja MOJy4eH C
MOMOILBI) TPOLIECCA, BKIFOYAOLIErO 3TAMbL:
— MOJIy4Y€HUE CMECH NMPEAIIeCTBEHHUKOB BCITy4YHUBAIOIIErOCs MaTepuala,
- 3aJlMBaHUe CMeCH B 00beM Vi BCIyUHBAOIIErocs OJIOKa,
— OTBEpKIOCHHE CMECH C 00pa30BAHHUEM CJIOSI BCITyYHBAIOIIETOCs MaTepHala.
[223] TlyHkT 22 OTHOCHTCS] K IPUMEHEHUIO 10 MEHBIIeH Mepe OJHOro OJI0OKa BAKYYMHOTO
M30JIIHHOHHOTO OCTEKJIEHHsI B y3JI€ OTHECTOMKOIO BAKYYMHOTO H3OJISIIUOHHOIO OCTEKJIEHUS
JUIsl yIy4LIEeHUs] OTHECTONKOCTH, MPHUYEM Y3€J1 OFHECTOMKOIrO BAaKyyYMHOIO H3OJISIIUOHHOIO
OCTEKJICHUS TMPEACTABISET COOOM y3ell MHOTOCJIOHHOTO OCTEKJICHHsS, COAep Kallui
BHYTpPEHHee MPOCTPAHCTBO Sp.
[224] TlyHkT 23 OTHOCHTCS] K IPUMEHEHUIO 1O MEHBIIIEH Mepe OJHOro OJI0OKa BAKYYMHOTO
W30JIIHHOHHOTO OCTEKJICHUS! B y3JI€ OTHECTOWKOIO OCTEKJICHMs ISl YIy4YLIE€HUsl TEeIIOBBIX
XapakTepucTHK (3HaueHrne U) BMECT€ C OTHECTOMKOCTBIO, NMPUYEM Y3€]1 OrHECTOMKOIo
OCTEKJICHUS TMPEACTABISET COOOW y3ed MHOTOCJIOMHOTO OCTEKJICHUs, COAep KAl
BHYTpPEHHee mpocTpaHcTBO Sp, mnpu 3ToM y3en (10) OrHecTOMKOro BaKyyMHOIO
W30JIIHHOHHOTO OCTEKJIEHUS] COEPIKUT:
1. IO MeHbIIeH Mepe OOUH OJIOK BaKyyMHOTO H3OJSILMOHHOTO OCTEKJICHUS,
COoAep KaLIU:
a. TepBYIO CTeKJIsAHHYI0 naHenb GP1, uMerolyo BHyTPEHHIOI MOBEPXHOCTh
(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
CTeKJITHHYIO mnaHenb GP2, MMeroIyr0 BHYTPEHHIOK IMOBEPXHOCTH (21)

MAHEJN W BHEIIHIOK MOBEPXHOCTD (22) maHemw;
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HaOOp OTHENbHBIX TOANOPOK (4), pPacloNOKEHHBIX MEXKIY MepBOH U
BTOPOI CTEKJSTHHBIMU MaHENAMH, MOJAEPKUBAIOLINX PACCTOSTHUE MEXAY
MEePBOM U BTOPOU CTEKJIIHHBIMU MAHESIMU,

TepPMETHYHO COEOUHSIONEee YIUIOTHEHUE (5), YIUIOTHSIOIEe PacCTOsIHUE
MeXly MepBOH U BTOPOH CTEKJISIHHBIMU MaHEJAMU 0 UX [IepUMETPY;
BHYTpeHHUII 00beM V, 0Opa3OBaHHBIM TEPBOH M BTOPOU CTEKJISTHHBIMU
NaHEeNsAMM U 3aKpbITBIi T'€PMETUYHO COEAUHSIOIINM YIUIOTHEHHEM,
NpUYeM B HEM CO3aH BaKyyM C aDCOIOTHBIM naBieHneM menee 0,1 mbap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K

BHYTPEHHEMY 00beMY V;

ii. Tperpro crekiAHHY0 mnaHenb GP3, uMeromyro BHYTPEHHIOK MOBEpXHOCTH (31)

NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,

u

iil. 1Mo MeHbIneH Mepe ouH BemydyuBaromuiics 6ok (100) ocTekyeHus:, Coaep KaIIHA;

u

YeTBEPTYIO CTEKIsIHHYIO mnaHenb GP4, uMemmyro  BHYTPEHHIONO
MOBEPXHOCTD (4 1) MaHe I U BHEIIHIOK MTOBEPXHOCTH (42) maHeny,

cioii BcmyumBaromerocss Marepuana (101), pacmonoskeHHBIH MexIy
BHYTpeHHUMH mnoBepxHOCTAIMH (31, 41) maHenell yka3aHHBIX TPEeTbeH U

yeTBepTOl cTeKsiHHbIX naneneit GP3 u GP4;

V. OKPYKAaroIIyl0 IUCTAHIHOHHYIO paMKy (9), pacroIOKeHHYI0 MEXAy BHEIIHeH

MOBEPXHOCThIO (22) maHenu Bropod crekiussHHOW mnaHenu GP2 wu BHemrHei

MOBEPXHOCTHIO (32) maHenu Tperbel crekyssHHON naHenu GP3 mo ux mepumerpy

U COXPAHSIOIIYIO PACCTOSTHUE MEXKAY HUMH, U

IPU 3TOM OKpY’Karollas AWCTAHLIHMOHHAs paMKa, BHEIIHSS TMOBEPXHOCTh (22) maHemu u

BHEITHSISI TOBEPXHOCTH (32) maHenu oOpa3yroT yKa3aHHOE BHYTPEHHEe MPOCTPAHCTBO SP.

IIpumep 1

HPUMEPDBI

[225] VY3en OrHeCTOMKOro BaKyyMHOTO M30JSILIMOHHOTO OCTEKJICHUS, COAEP KLU

1. IO MeHbIIeH Mepe OIUH OJIOK BaKyyMHOTO H3OJBILUOHHOTO OCTEKJICHUS,

COoAep KaLIU:

a.

NEPBYIO CTEKJIAHHYIO naHenb GP1, umerolyo BHYTPEHHIOK TOBEPXHOCTh
(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
CTeKJIIHHYIO maHenb GP2, MMeroInyr0 BHYTPEHHIOK MOBEPXHOCTH (21)
NAHEeTH W BHEIIHIOK TOBEPXHOCTh (22) maHemu, Kaknaas W3 KOTOPBIX

HMMeEET TONLIHUHY O MM,
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b. HaOop OTHENbHBIX NOAMOPOK (4), PACHONOKEHHBIX MEXAY TNEePBOH U
BTOPOI  CTEKJSIHHBIMH  MaHENsIMM, [OAJEP>KUBAIOIIMX  PAacCTOsSTHUE

100 MM Mexay nepBOil U BTOPOH CTEKJISTHHBIMU MAHEISIMU,

C. TEepMETHYHO COCAMHAIOLIee VIUIOTHEHHEe (5) W3  CTEKJIOLIEMEHTa,
VIUIOTHSIOIEE PACCTOSHUE MEXAY IEpPBOM M BTOPOM CTEKJISHHBIMU
NaHeJsAMHU [0 UX IepPUMETPY;

d. BHyTpeHHHI 00BeM V, 00Opa3oBaHHBIN MEPBON M BTOPOH CTEKJISTHHBIMU
NaHeNsAMH U 3aKpbIThI MepMETUYHO COEAMHSIIOIIUM YIUIOTHEHUEM; INpHU
3TOM B HeM CO3[aH BaKyyM ¢ aGCcOmOTHBIM nasieHnem 10° mGap; u mpu
5TOM BHYTPEHHHE IIOBEPXHOCTH MaHeneld oOpamjeHbl K BHYTPEHHEMY
obvemy V;

u
il. Tperpro crexisAHHY0 mnaHenb GP3, uMeromyro BHYTPEHHIOIO MOBEpxHOCTH (31)

NAHEN U BHEIIHIOK MOBEPXHOCTH (32) maHenw, B popMe 2 CTEKJSIHHBIX CJIOEB,

KOKAbIM TOJIIMHON 3 MM, MOKpPBITBIX 2 juctamMu PVB, kaxnblii TOJIIUHON

0,38 mM;

u
iil. mepBbIi BemyunBaromuiics 6510k (100) ocTeksieHus], COnepP KaIIHIA;

- 4YeTBEpTyI0 CTekJIsHHyro mnaHens (GP4, uMerouylo BHYTPEHHIOH
NOBEPXHOCTh (41) maHenn ¥ BHEIIHIOK MOBEPXHOCTb (42) maHenw,
HMMEIOIIYIO TOJIIHMHY 8 MM,

- TepBbli cnol BemywmBaromerocss marepuana (101) w3 kommosumum
TUAPOCUIIMKATA  LIEJOYHOIO  METaa,  PAaCHOJIOKEHHBIA  MEXay
BHYTpeHHUMH mnoBepxHOCTIMH (31, 41) maHenell yka3aHHBIX TPeTbed U
yeTBepTOl cTeksiHHbIX nanenedt GP3 u GP4, umeromuii Tommuny 1,5 MM,

iv. BTOpOIi BermyunBaromuiics 6510k (100a) ocTeksieHus1, COnepIKaIIHiA;

—  TSTYIO CTEKJITHHYIO naHenb, GPS, MMeromyo BHYTPEHHIOK TOBEPXHOCTH (51)
MAHEJN W BHEIIHIOK MOBEPXHOCTD (52) MaHeH, UMEIOIIYIO TONLIUHY 3 MM,

- BTOpPOH cyo BemyumBaromerocss warepuana (10la) u3  koMmo3unuu
TUAPOCUIIMKATA WIEJOYHONO METaJula, PACMOJOKEHHBIH MEXAY BHEIIHEH
MOBEPXHOCTHIO (42) MaHeNu yka3aHHOW 4eTBepTol crekysiHHON nanenu GP4 u
BHYTPEHHEH MOBepXHOCTRIO (51) maHenu yKa3aHHOW NSATOH CTEKJITHHOU
nanenb GPS, umeromuii Tonmuny 1,5 mm;

u

V. OKPYKAIOIYI JHCTAHIUOHHYK paMKy (9), BBINMOJHEHHYIO W3 AJFOMHUHUS,

JOTIOJIHEHHYIO TIEPBBIM OKPY’KAFOIIUM YIUIOTHEHHEM U3 OyTHJIKaydyKa U BTOPBIM

OKPY’)KalOIUM YIUIOTHEHHUEM M3 CHJIMKOHA, PACHOJIOKEHHYIO MEKIY BHELIHel

MOBEPXHOCTBIO (22) maHenu BTOpoW CTekiassHHOW maHenmu GP2 u BHemrHe
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MOBEPXHOCTHIO (32) maHenu Tperbel crekyssHHON naHenu GP3 mo ux mepumerpy
U MOAJIEP>KUBAOIIYIO paccTosiHuE 20 MM MEKIy HUMU,
NPU 3TOM OKpY’KaroIlas AWCTAHLIHMOHHAs paMKa, BHEIIHSS IMOBEPXHOCTb (22) maHemu u
BHEIIHSAS TIOBEPXHOCTH (32) maHenu oOpa3yroT BHYTPEHHEE MPOCTPAHCTBO Sp, 3alOJIHEHHOE
BO3AYXOM, OHHM OBUIM YCTAHOBJICHbI B HW30JIMPOBAHHON CTaJbHON paMe M OLCHEHBI Ha
MpeAMET OrHEeCTOMKOCTH cornacHo cranaaptaM EN 1363-1 u EN 1364-1.

CpaBHuTEeNbHBIN nIpuMep 1

[226] bbu1 npenocTaBieH CPpaBHUTENBHBIN NpUMep | C y3J10M OTHECTOMKOIO OCTEKJICHHs,

comepxkamuyM, BMmectro Onmoka VIG cormacHo mnpumepy 1, OOWH JIMCT  CTEKJA.

>
BenyuuBarommecs: OMOKM OCTEKJIEHMST M OKpY’KaroIlas TUCTAHLMOHHAs pamka (9) Obumn
TaKMMH 3Ke, Kak U B IpuMepe 1, 4To KacaeTrcs TOJIIUH U MaTepuanoB. BHyTpeHHee
MPOCTPAHCTBO MEXKIY OJHUM JINCTOM CTEKJIa M BHELIHEH MOBEpXHOCTHIO (22) maHemu GP2
3aIOJIHEHO BO3JYXOM MOJOOHBIM O0Opa3oM. Y3ell OTHECTOHKOro OCTEKJIEHHs Takke Obul
nogoOHBIM 00Pa30M YCTAHOBJIEH B M30JUPOBAHHON CTAIBHON pamMe.

[227] PesynbraThi, mpeacTaBiieHHble B Tabmuie [, yka3plBalOT, 4TO y3€J1 OTHECTOMKOTO
BAKyYMHOTO H30JILIMOHHOTO OCTEKJIeHHsI obecrednBaeT OOJIbIIVIO OTHECTOMKOCTb, 4YeM
cpaBHuTenbHbli mpumep 1. [eficrBurensno, FR-VIG corimacHo mnpumepy 1 crocoben
BbIJIEP’KUBATh BO3ACHCTBUE OTHS HA MPOTSDKEHHE OOJBIIEro BpeMeHH C JIF00Oi M3 CTOPOH
y3Ja 1O CPaBHEHHIO CO CpPaBHUTENbHBIM mpuMepoM 1, Oyap TO €O  CTOPOHBI
BCITyunBaroIerocst Omoka win co croponbl VIG. JIOTOMHHUTENHHO TETUIOW3OJSALNS, Kak
yKa3zaHo 3HaueHueM U, Takke JEMOHCTPUPYET yayullleHHe HaJl CPABHUTEIbHBIM NpuMepoMm 1.

TABJIMIA 1

Oroub Bpewms (MuH.) 3HaueHue U
(Br/m?K)
IIpumep la Cropona VIG 48 0,7
ITpumep 1b Cropona IU 46 0,7
CpaBHuTenbHbIN npumep la CrekinsiHHas CTOpOHA 37 2,5
Cpasuurensablil mpumep 1b Cropona IU 36 2,5

[228] Crenumanucty B naHHON 0OJACTH TEXHUKH TOHSTHO, YTO HACTOsIIee M300peTeHue
HUKOUM 00pa30oM He OrpaHUYeHO BapUAHTAMHK OCYIIECTBJICHUS WIJIH (PUTypaMH, ONMUCAHHBIMU
Bbille. HampoTuB, MHOrMe MOAW(UKALMKA W BapHallM BO3MOXKHBI B mpenesax odbema
npuiaraeMoi popmyinel n3oopererns. Cienyer TONOJHUTENBHO OTMETUTD, YTO H300peTeHne
OTHOCUTCSI KO BCEM BO3MOXKHBIM KOMOWHAIMSIM TPU3HAKOB U  MPEANOYTUTETHHBIM
MpU3HAKAM, OIMCAHHBIM B HACTOSIIIEM JOKYMEHTe U TEepPEYHCIEHHBIM B (opMyJie
uzoOpereHusi. Qurypbl BBITIOJHEHB He B MacmTabe U MPEeNCTaBleHbl TOJBKO B
WITFOCTPATUBHBIX LEJIAX.

CCBUIOYHBIE NO3UITAN

CchUtouHast MO3ULIIS DeMeHT
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10 OTHECTOMKHUI BaKYYMHBIH H30JIILIMOHHBINA OJIOK OCTEKJICHHSI

11 BHYTPEHHsIs] TOBEPXHOCTh MMAHENIH IEPBOM CTEKJISTHHON NaHeNH

12 BHEIIHsIs] IOBEPXHOCTh NAHENN NMEPBON CTEKJITHHON MaHeIU

21 BHYTPEHHsIs1 IOBEPXHOCTh MMAHEJIH BTOPOH CTEKJIIHHOW MaHeIu

22 BHEIIHsIs] IOBEPXHOCTh NAHEIM BTOPOU CTEKJISIHHON NaHEeIn

31 BHYTPEHHsIs] TOBEPXHOCTh MMAHENINU TPEThEN CTEKJISIHHON NaHeNH

32 BHEIIHsIs] NIOBEPXHOCTh NAHENIH TPEThEH CTEKJIIHHOW MMaHeIu

4 OTtnenbHast TOATIOPKA

41 BHYTPEHHsIS1 TOBEPXHOCTh MMAHENIH YETBEPTOU CTEKJITHHOU
MaHEeIu

42 BHEIIHsIs] NOBEPXHOCTh NAHEJN Y€TBEPTON CTEKIISIHHON NMaHEeIn

5 I'epMeTHYHO coeAUHSIOLIEE YILIOTHEHUE

51 BHYTPEHHsIs] TOBEPXHOCTh MMAHENIH MATON CTEKISHHON NaHEeIn

52 BHEIIHsIs] NOBEPXHOCTh NMAHEJN MSTOH CTEKJISTHHON NMaHENH

100, 100a, 1002’

BcenyuuBarommiicst 6J10k

101, 101a, 1012’

Cnoil BcyunBaroIerocsi Marepuana

102 IMepudepwniinas pacnopka

7,7b IIpoMeXyTOYHBIN NOJUMEPHBIN CJION
8 DYHKIHUOHAJIBHOE MOKPHITHE

9 Oxpyxaroniasi TUCTAaHLIMOHHAsI paMKa
GPx CreknsiHHAs MaHeNnb X, C X =0T 1 10 7
GP3a, GP3b CTeknssHHBbIE CIION

\Y Bryrpennunii o6pem

Vi, Vi' O6bem IU

Sp

BHyTpeHHee NpoCTpPaHCTBO
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DPOPMYJIA H3OBPETEHUA

VY3en (10) OrHeCTOMKOro BaKyyMHOTO U30JISIIIUOHHOTO OCTEKJICHUS, COAEP KA
1. IO MeHbIIeH Mepe OIUH OJIOK BaKyyMHOTO H3OJBILUOHHOTO OCTEKJICHUS,
COoAep KaLIU:
a. TepBYIO CTeKIsAHHYI0 naHenb GP1, uMeromyo BHYTPEHHIOK TOBEPXHOCTD
(11) maHenu W BHEWHIOK TNOBepxHOCTh (12) maHenw, U BTOPYIO
CTeKJIIHHYIO maHenb GP2, MMeroInyr0 BHYTPEHHIOK MOBEPXHOCTH (21)
MAHEJN W BHEIIHIOK MOBEPXHOCTD (22) maHemw;
b. Habop OTHENbHBIX TOANOPOK (4), PACMOJIOKEHHBIX MEKIY IMEepBOH U
BTOPOI CTEKJSIHHBIMU MaHENAMH, MOJEPKUBAIOLINX PACCTOSTHUE MEXAY
MepPBON U BTOPOH CTEKJITHHBIMU NAHEJSIMU,
C. TEpPMETHYHO COENUHSIoNIee YIUIOTHEHHE (5), YIUIOTHSIOIEEe PAcCTOSHHE
MEXIYy NIepBOI M BTOPOH CTEKJITHHBIMH MAHESIMU 110 UX IEPUMETPY;
d. BHyTpeHHmiI 00beM V, 0Opa3oBaHHBINM TEPBOH U BTOPOH CTEKJISTHHBIMU
NAHEJSIMH U 3aKPBITBIH TEPMETUYHO COCOUHSIIOIIUM  VIUIOTHEHHEM,
MpUYeM B HEM CO3JIaH BaKyyM ¢ aOCOIOTHBIM naBienneM menee 0,1 mOap;
U TpH OSTOM BHYTPEHHHE TIOBEPXHOCTH TaHeJel oOpaiieHsl K
BHYTPEHHEMY 00beMY V;
u
il. Tperpro crekisAHHY0 mnaHenb GP3, uMmeromyro BHYTPeHHIOIO MOBEpxHOCTH (31)
NAHEJN W BHEIIHIOK MOBEPXHOCTH (32) maHeny,
u
iil. 1Mo MeHbIneH Mepe ouH BemydyuBaromuiics 6ok (100) ocTekyeHus:, Coaep KaIIHA;

- 4YeTBEpTyI0 CTekJIsHHyro mnaHens (GP4, uMerouylo BHYTPEHHIOH
MOBEPXHOCTD (4 1) MaHe I U BHEIIHIOK MOBEPXHOCTH (42) maHeny,

- cnoii BenyumBaromerocss Marepuana (101), pacronoskeHHBIH MexXIy
BHYTpeHHUMH mnoBepxHOCTIMH (31, 41) maHenell yka3aHHBIX TPeTbed U
4yeTBepTOl crekysasHHbIX naHenen GP3 u GP4;

u
V. OKpYKaroIyK TUCTAHLIHOHHYIO paMKy (9), pacroNoKEHHYI0 MEXIy BHEIIHEH
MOBEPXHOCTBIO (22) maHenu BTOpoW CTekiassHHOW maHenmu GP2 u BHemrHe
MOBEPXHOCTHIO (32) maHenu Tperbel crekyssHHON naHenu GP3 mo ux mepumerpy
U COXPAHSIOLIYIO PACCTOSIHUE MEXKAY HUMHU, U
IIPU 3TOM OKPY’KaroIIasi AUCTAHIIMOHHAS PaMKa, BHEIIHS NOBEPXHOCTD (22) maHenu

U BHELIH:S MOBEPXHOCTH (32) maHenu o0pa3yroT BHYTPEHHEE POCTPAHCTBO Sp.
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VY3en1  OrHecToHKOro BakyyMHOTO  M3OJSILMOHHOTO  OCTEKJIEHMss 1Mo 1L 1,
OTJIMYAKOIIUIACS TEM, YTO CJIOW BCITyUMBAOIIErOCS MaTepHalia BEIOpaH H3:

- CJIOs1 KOMITO3ULIMHU THAPOCHIINKATA IEJOYHOIO METalia,

- CJIOS1 OPraHUYECKOrO TUAPOreNs,

- CJOsA, COAEpsKalero KOMIO3ULUI T'MAPOCWIHMKATA IIEJOYHOrO0 MeTaula u
OpFaHI/ILIeCKI/Iﬁ ruaporeib, NpUCyTCTBYOINUX B BUAC CMECU UJIM B BUAC PA3JIUYHBIX

IMOACJIOECB.

VY3e1 OrHecTOMKOro BaKyyMHOIO H3OJSILIMOHHOTO OCTEKJEeHUs mo m. 1 wumu 1. 2,
OTJIMHAIOIINNACS TE€M, YTO CJIOH BCITYYHBAIOIIETOCS MaTepHaia MpeAcTaBisieT coOon
CJIOMN, COAep’KallMil KOMIO3ULIUIO THAPOCHIIMKATA LIEJOYHOIO MeTayja, MUMEOIIYIo

mosisipHoe oTHoteHue Si0,/M,O npeanoYTuTensHO B qUamna3oHe ot 2,5 1o 8.

VY3en OrHeCTOHKOro BaKyyMHOTO H30JIILIMOHHOTO OCTEKJIEHUS 1O Jirobomy u3 . 1—
3, OTJIMYAOIIMICS TeM, YTO CJIOH BCIYYHBAIOLIETOCS MaTepralia mpeacTaBisieT codoi
CJIOW TUAPOCHIIMKATA IIEJOYHOrO MeTala, HMEIIINN COAEp:KaHWe BOABI B

nuana3oHe ot 18 mo 50 Bec. % B mepecueTe Ha OOITUIT BEC CJIOSI.

VY3en1  OrHecToHKOro BakyyMHOTO  M3OJSILMOHHOTO  OCTEKJEHHs 1o 1L 1,
OTJIMYAIOIIMNACA TEM, YTO [0 MEHbLIEH Mepe OIMH BCIyYUBAOIIMNACA OJIOK
ocrekneans [U pomonHuTENnbHO conepkuT mnepudepuitayro pacnopky (102),
obpazyromyro odvem Vi Omoka IU mexny BHyTpeHHHMH moepxHocTsMu (31, 41)
naHesel ykasaHHBIX TpeTbeil U deTBepTol crekissHHbIX naHeneit GP3 u GP4, u npu
3TOM CJIOH Bemy4umBaroterocs: Mmarepuana (101) pacnosioxesn B oo0beme Vi.

VY3en1  OrHecToHkOoro BakyyMHOTO  M3OJSILMOHHOTO  OCTEKJIEHMsT MO 1L 5,
OTJIMYAKOIIUIACS TEM, YTO CJIOW BCITyUMBAOIIErOCS MaTepHalia BEIOpaH H3:

- CJIOSI KOMITIO3ULIMY THPOCUJIMKATA LEJIOYHOIO MeTala,

- CJIOSI OPraHU4eCcKoro ruAporeds,

- CIos, COAepXKalllero KOMIIO3ULMIO THIPOCHUIMKATa INEJOYHOro MeTajia u

OpFaHI/ILIeCKI/Iﬁ rUApOreib, NpUCYTCTBYHOIUX B BUAC CMECH.

VY3e1 OrHecTOMKOro BaKyyMHOIO H3OJSILIMOHHOTO OCTEKJIEHUS MO M. S5 uiu 1. 6,
OTJIMHAIOIINNACS TE€M, YTO CJIOH BCITyUHBAIOILIErOoCs MarepHuaia MpencTaBisieT coOon
CJIOMN, COAep’KalllMi KOMIO3ULIUIO THAPOCHIIMKATA LIEJOYHOIO MeTayja, MUMEOIIYIO

MossipHoe oTHoteHue Si0,/M,O npeAnoYTUTeNsHO B qUana3oHe oT 3 10 8.



10

15

20

25

30

35

10.

11.

12.

13.

14.

15.

52

VY3en OrHeCTOHKOro BaKyyMHOTO H30JIILIMOHHOTO OCTEKJIEHHS 10 JIF0OOMY M3 M. S5—
7, OTIMYAOIINICS TeM, YTO CJIOH BCIYYHBAIOLIETOCS MaTepralia mpeacTaBisieT codoi
CJIOW TUAPOCHIIMKATA IIEJOYHOrO MeTala, HMEIIINN COAEp:KaHWe BOABI B

nuana3oHe oT 35 o 48 Bec. % B mepecueTe Ha OOITUI BEC CJIOSI.

V3en OrHecTOMKOro BaKyyMHOTO W30OJSIIMOHHOTO OCTEKJICHHS 10 JIIOOOMy U3
NpEeAbIAYIIUX MYyHKTOB, OTJIMYAOIIMACA TEM, 4YTO OKpyXKarwlas pacrnopka

AOMOJIHUTECJIBHO COACPIKUT OKPYKAICE YIINIOTHECHUC.

VY3en OrHecTOMKOro BaKyyMHOTO H3OJISIHOHHOTO OCTEKJIEHHs MO JIoOoOMy U3
NPEAbIAYLIIMX TYHKTOB, OTJWYAKOIIMACA TeM, 4YTO coAepkuT ot 1 po 15

BCIYYHBAIOIIUXCS OJIOKOB.

V3en OraecToMkoro BAKYYMHOI'0 M30JALUUOHHOIO OCTEKIJIICHUSA 110 J'IIO6OMy nu3
NPpEAbIAYLIHUX IIYHKTOB, OTJIMYAFOIITHICS TEM, 4YTO IIO MEHBIIEH MEpE OJHa u3

CTEKJITHHBIX MaHeNeH PeCTaBIsieT COOOH CIONCTYIO CTEKJITHHYIO MaHEeIb.

V3en OrHecTOMKOro BaKyyMHOTO W30OJSIIMOHHOTO OCTEKJIEHHsS 10 JIIOOOMy U3
MPEAbIIYLIUX MYHKTOB, OTJIMYAIOIIMICS TeM, YTO TpeThbsl CTeK/IsiHHasi naHenb GP3

NPEACTaBIsIET COOOH CIONCTYIO CTEKIISTHHYIO TTAHEb.

V3en OraecToMkoro BAKYYMHOI'0 M30JALUUOHHOIO OCTEKIJIICHUSA 110 J'IIO6OMy nu3
NPpEAbIAYLIHUX IIYHKTOB, OTJIMYAFOIITHICS TEM, 4YTO IIO MEHBIIEH MEpE OJHa u3

MOBEPXHOCTEH CTEKIISTHHON MaHenu cHa0XeHa (PyHKLNOHAIBHBIM TOKPBITHEM (8).

VY3en1  OrHecToHKOro BakyyMHOTO  M3OJSILMOHHOTO  OCTEKJIEHMss 1Mo 1L 1,
OTJINYAIOIIUNCSA T€M, YTO CJIOH BCIYYMBAIOLIErocs MaTepualia MoJy4deH C MOMOILbIO
IpoLecca, BKIIOYAOLIEro 3Tambl:

— MNOJYYCHUE CMECHU MPEAIICCTBECHHUKOB BCIIYUUBAOIECTOCA MaTepuaa,

- HAHECEHHWE CMECH TNPEIUIECTBEHHHUKOB BCIYYMBAIOLIETOCS Marepuaja Ha
CTEKJSIHHYIO [aHelb OrFHEeCTOMKOro BakKyyMHOIO M3OJILMOHHOIO  Y3Ia,
PAcCIOJIOKEHHYIO B TOPU30HTAIBHOM IMOJIOKEHUH,

- BBICYIIMBAHUE CMECHU TIPENLIESCTBEHHHUKOB BCIyUHUBAIOLIETOCS Marepuaia ¢
o0Opa3oBaHHEM CJIOs1 BCIYYMBAIOILIETOCS MaTepHaja, y KOTOPOro mepBasi CTOpOHA

KOHTAaKTUPYET C YKa3aHHOU CTEKJISTHHON MaHEJNbIO.

VY3en1 OrHecToMKOro BakKyyMHOTO  M3OJSILMOHHOTO  OCTEKJIeHus 1o 1. 14,

OTJIMYAFOIINCS TEM, YTO IMPOLECC TOJYyUYCHHA CJIOA BCIIYUHUBAKOIICTIOCA MaTcpualia



10

15

16.

17.

53

JOIIOJIHUTCJIBHO  BKJIIOYAET  STall YJaCTHIHOM AcCryuaparauqu  MEXOY 3TalloM
MOJy4€HHsA CMECHU U 5TAallOM HAHCCCHUA CMECHU HAa CTCKIIITHHYIO ITaHEJIb OTHECTOMKOTO

BAKYYMHOTO U30JIAIIUOHHOIO Yy3JId.

VY3en1  OrHecToHKOro BakyyMHOTO  M3OJSILMOHHOTO  OCTEKJIEHMsT MO 1L 5,
OTJINYAIOIIUNCSA T€M, YTO CJION BCIYYHBAIOLIErocs MaTepuala MOJy4deH C MOMOILbIO
IpoLecca, BKIIOYAOLIEro 3Tambl:

— MNOJYYCHUE CMECHU MPEAIICCTBECHHUKOB BCIIYUUBAOIECTOCA MaTepuaa,

- 3aJlMBaHHE CMECH B 00beM Vi BCIYUUBAIOIIETOCs OJIOKa,

— OTBECPXKIACHUE CMECHU C O6paSOBaHI/IeM CJIOA BCIIYYUBAKOLIECTOCA MaTEpUalia.

IIpuMeHeHne MO MeEHbIIEH Mepe OAHOro OJIoKa BaKyyMHOIO H3OJIILIMOHHOTO
OCTEKJICHUsI B y3JI€ OrHECTOMKOrO BaKyyMHOIO H3OJSIIMOHHOTO OCTEKJICHUs IS
yIy4dlleHUusl  OTHECTOMKOCTH,  MpPHUYEM  y3€J1  OTHECTOMKOrO  BAaKyyMHOIO
U30JBIIMOHHOTO OCTEKJIEHUS MIPEACTABIISET COO0I y3e1 MHOTOCIOHHOTO OCTEKJICHM,

coJieprKalluii BHyTpEeHHee IPOCTPAHCTBO Sp.
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